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Copper-Aluminium-Manganese Alloys. 


On another page we present an abstract of the 
Ninth Report to the Alloys Research Committee of 
the Institution of Mechanical Engineers, which deals 
with the properties of some alloys of copper, 
aluminium, and manganese. Unfortunately, owing 
to the length of the Report, it is impossible to re- 
produce more than an abstract; but it is well worth 
a detailed study, for some of the points brought out 
by the authors, Dr. W. Rosenhain and Mr. F. C, A. 

. Lantsberry, appear to indicate a very important 
future for some of these alloys. As regards the alloys 
consisting chiefly of aluminium, these did not appear 
so promising as some of the others, but an interesting 
feature of the results obtained with these alloys is 
the determination of the very great extent to which 
the properties of the metal depend, in the case of 
castings, on the temperature at which the metal is 
poured into the moulds. The possible extent to 
which manganese can be usefully added to alloys con- 
sisting principally of aluminium was found to be 
limited, and the study of ternary alloys was confined 
vo the range containing less than 4 per cent. of either 
copper or manganese. But two alloys, viz., those 
containing 2 per cent. of copper and 2 per cent. of 
manganese, and 3 per cent. of copper and 1 per cent, 
of manganese, respectively, gave very interesting re- 
sults, for it was found that while a_ chill-casting 
poured at a mean temperature of 680 degrees C. gave 
a tensile strength of 11.6 tons per square inch, with 
an elongation of 8 per cent. on 2 in., the same metal 
poured into a similar mould at a mean temperature 
of 750 degrees C. gave a tensile strength of less than 
6 tons per square inch, and an elongation of only 2 
per cent.—both castings being apparently quite sound. 

As regards the alloys rich in copper, perhaps the 
most interesting discovery was that concerning their 
resistance to abrasion. This quality, if borne out by 
practical experience, should render these alloys of 
considerable value, for they presented a resistance to 
abrasion which places them in this respect consider- 
ably above ordinary tool steel. Under loads which 
would immediately indent and destroy any ordinary 
bearing metal, rings of these alloys have been run 
for a large number of revolutions with only an in- 
appreciable amount of abrasion. The alloys in ques- 
tion contained from 7 to 10 per cent. aluminium and 
14 to 5 per cent. manganese. This resistance to 
abrasion, combined with the fact that they machine 
quite readily, should open up an important field of 
application. With the introduction of these alloys 
into foundry work—for they are bound to come into 
the foundry if the results of the experiments are 
borne out in practice—we shall doubtless see many 
founders in trouble, through not understanding the 
new metals. There is sufficient trouble already experi- 
enced by the uninitiated when handling alloys con- 
taining aluminium to justify this belief, though ex- 
perience and study will overcome all difficulties. 
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Cast Iron for Superheated Steam. 


It is no uncommon thing to find makers of wrought- 
steel pipes referring to the cast-iron pipe trade as 
though it were practically extinct for all purposes 
where strength is needed, and it is still more usual 
to hear cast iron condemned for use where steam 
pressures have to be withstood. Cast-iron fittings in 
use with superheated steam have at various times 
failed, and steel castings have been substituted as 
stronger articles, but it has not yet been proved that 
cast iron is the inferior metal for the work, or that 
steel castings offer any material advantage. The idea 
that cast iron deteriorates under the conditions of use 
with superheated steam probably arises from the know- 
ledge of its property of “ growing’’ under maintained 
high temperatures, but there appears to be little con- 
clusive evidence that this feature operates materially 
to the detriment of the iron when employed for the 
purposes stated. We publish elsewhere in this issue 
abstracts of three papers treating with the 
loss of strength of castiron as the effect of being 
exposed to superheated steam, but in each case such 
evidence as is offered can only be classed as very in- 
conclusive. The third paper on the subject comes very 
near the mark in suggesting that the fault, in cases 
where iron has failed, has not been with cast iron as 
such, but rather in the quality of cast iron used. 
Steel castings, too, have been known to fail with super- 
heated steam, and when a comparison between them 
is made it is not fair to take an iron casting of an 
unsuitable iron. As pointed out by the author of the 
third paper, a thoroughly sound steel casting is able 
to withstand highly superheated steam, and while 
superheated steam does not of itself initiate defects, 
if there is an initial defect, superheated steam is much 
more active in bringing out the objectionable features 
of that defect. Some material better than the 
ordinary steel casting is desirable for high-temperature 
work, and such a material is found in high-grade cast 
iron, or gun iron, as it is termed. Since, then, satis- 
faction can be got from a fitting of high-grade cast 
iron, the trouble and uncertainty which is associated 
with steel need not be courted by the founder, though 
it may be difficult to convince some engineers that 
steel is not essentially the better. At the same time, 
it must be remembered that under certain conditions 
the elasticity of steel is a considerable advantage ; 
conditions, then, must govern the decision as to which 
material to employ. 


Ferro-Silicon and its Dangers. 


On another page we summarise the report recently 
issued by the Local Government Board on the nature 
and uses of ferro-silicon. It may be questioned 
whether the subject warranted a report running to 
114 pages, though it cannot be denied that a mass of 
valuable information is given. But all practical iron 
and steel makers and foundrymen know perfectly 
well that ordinary blast-furnace ferro-silicon is as 
safe as regards poisonous emanations as ordinary 
pig-iron, and to the popular mind a more inert sub- 
stance than pig-iron could hardly be selected for com- 
parison. The time spent in investigating blast-fur- 
nace ferro-silicon may therefore be regarded as wasted 
from the immediate point of view of the enquiry, 
though in other directions important points have 
been brought out. 

The use of silicon has, of recent years, come very 
much to the fore in metallurgical circles; its func- 
tions in the manufacture of, and its effects on the 
physical properties of, steel, may be classified as 
follows : — 

(a.) Silicon in being oxidised in the furnace or 
converter acts as a metallurgical fuel. 


(b.) Owing to the heat produced it will cause 
molten steel to remain fluid for a long time, 
and so enable thin and intricate castings to 
be made, 

(c.) It acts as a reducing agent or otherwise to 
prevent the formation of blowholes in 
castings. 

(d.) It is used as an admixture in steel to pro- 
duce certain important physical properties in 
the highest degree. 

We are not disposed to quarrel with the proposed 
precautionary measures in connection with the storage 
and transport of the material, but is cannot be 
denied that the fact that no _ electrically pro- 
duced ferro-silicon is made in this country adds 
produced ferro-silicon is made in this country adds 
gravity to the question in view of the dangers of 
transporting it, and to the steel maker the matter is 
an important one. But it is questionable whether it 
is of very great importance to the foundryman whether 
or not the supply of high-grade ferro-silicon is re- 
stricted; there are substitutes that have already 
taken its place in many instances, and here at least 
the immediate solution to the question lies, So far as 
it concerns the foundryman. 


Powdered Fuel. 


Our contemporary ‘‘ Castings,”’ after soliciting the 
opinion of a number of people who have experimented 
with the use of powdered fuel, states that the general 
opinion is that powdered fuel is not suitable for melt- 
ing brass. If the brass is melted in a reverberatory 
furnace, it is contended, the ashes falling on the sur- 
face of the bath tend to contaminate it, and the 
sulphur in the fuel would also injure the metal. 
Molten brass has a very strong affinity for gases, and 
it would be necessary to use a deep slag to prevent the 
excessive absorption of this. This blanket of slag 
would retard the passage of heat and make the melt- 
ing slow. If crucibles were used it would be difficult 
to construct a furnace which would utilise the 
powdered fuel properly, as this has to be completely 
burned in a separate combustion chamber. Should 
any of the powdered fuel come in contact with re- 
latively cold crucibles it would stick to them and not 
be properly burned. 

No one has apparently yet designed a furnace for 
burning powdered fuel in which crucibles can be suc- 
cessfully used, but in view of the advances that have 
been made in furnaces of all descriptions for burning 
powdered fuel such as. coal dust, etc., it would be 
unwise to suggest that this fuel cannot be success- 
fully applied for crucible work. For open-hearth 
furnace work it appears to be well adapted, and allows 
of comparatively high temperatures being obtained, 
owing to the complete combustion of the fuel in close 
proximity to the metal. As regards the ashes falling 
on the metal and contaminating it, this contamina- 
tion should be negligible if the bath of metal is pro- 
perly protected by charcoal, etc., and if it is not 
protected the fumes from a gas furnace would be 
equally liable to contaminate it. In respect to the 
deep slag necessary for the protection of the metal 
against the gases evolved, we would suggest that this 
is no more important a feature with powdered fuel 
than with gas-firing in a reverberatory furnace, and 
in most classes of furnace a slag covering of some 
depth is obtained. There are, of course, a number 
of difficulties that prevent the ready adoption of 
powdered fuel for brass-work, and where trouble has 
been experienced with it perhaps the safest plan is to 
revert to a fuel that is better understood. But the 
difficulties associated with the use of powdered fuels 
ought not to prove insurmountable. 
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Points in Working Cupola 
Furnaces.* 


The temperatures to which the furnace lining is 
exposed range from 1,200 to 1,400 C. in the case 
of crucible and reverberatory furnaces for brass; 
1,500 to 1,600 C. in cupola and reverberatory fur- 
naces for cast iron; 1,650 to 1,700 C. in crucible 
furnaces for mild steel, and 1,700 to 1,800 C. in open- 
hearth furnaces for mild steel. Consequently, all 
parts of the furnace that will come in contact with 
molten iron must be lined with best refractory 
material, whereas the upper part of the shaft may 
be lined with semi-fireproof bricks, and the 
with ordinary well-burned brick. 

With a properly constructed furnace it is possible 
to obtain a large output without top tuyeres, pro- 
vided an efficient blast is available and the charge 
is mixed in the right proportions. It is advisable 
to use rather more coke than is theoretically neces- 
sary, in order to allow for differences in the ash 
content and calorific power. Little value attaches 
to the theory that a saving can be effected in the 
coke consumption by reducing the carbon dioxide 
in the zone of fusion to carbon monoxide, and thus 
reducing the inherent 8,080 calories in the former 
to the 2,473 calories of the latter, the idea being 
that the gas can be re-oxidised again higher up, 
and that the molten iron trickles down through the 
carbon monoxide zone chemically unaltered. In 
practice, these conditions are difficult to maintain; 
and indeed, if the coke in the charge is burned to 
carbon diox:de and the latter parts with its heat to 
the iron in the charge, so that the effluent gases 
are cool, then all the available heat will have been 
extracted, and no elaborate precautions are required. 
With a properly distributed blast and duly propor- 
tioned charge, the maximum results can be obtained 
with 6 per cent. of coke (referred to the weight of 
iron in the charge). The carbon dioxide is cooled 
down so quickly by the iron that there is no risk 
of the top layers of coke being burned to waste. 

The assumption that an abundance of carbon 

modnoxide reduces the amount of waste is not borne 
out by practical experience. Beckert found that 
in the Herbertz furnace the whole of the coke is 
consumed to carbon dioxide, the effluent gases being 
free from any trace of the monoxide and rich in 
free oxygen. Consequently, the molten iron has to 
trickle down through an oxidising atmosphere, in 
spite of which the loss of iron is only about 24 per 
cent. Trial smeltings with the Herbertz furnace 
have shown a coke consumption of 9.9 per cent., 
whilst in the Greiner and Erpf furnace it was only 
6 per cent., and the same in the author's trials with 
an ordinary furnace with bottom tuyeres only, and 
uniformly distributed blast. 

Amongst other conclusions, the author states that 
simplicity of working is essential to success, coupled 
with an ample air blast and a large tuyere area in 
compar.son with the sectional area of the furnace. 
The loss of iron depends on the composition of the 
charge, rather than on the method of smelting, 
though hot smelting is necessary to ensure the chemi- 
cal combination of the materials. A collecting 
hearth ensures uniformity of the metal from a 
charge. The blast air should be warmed to 50 to 
100 C., because it keeps the slag more fluid and pre- 
vents it from choking up the tuyeres or hanging in 
the furnace. The distance from the charging plat- 
form to the charging mouth should be small, the 
difference in level, however, being not less than 


top 


* A. Messerschmidt in “ Stahl und Eisen,” 
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about 40 in. This height, whilst not overtaxing 
the men when throwing in the charge, is sufficient 
to protect their faces from the escaping gases. Wet 
coke should not be used for heating up the furnace 
or in the charge, or the furnace will be robbed of 
heat and the iron will not be sufficiently fluid; the 
same apples, to an even greater extent, to the 
moisture in the air blast. Hot smelting helps to 
prevent the occlusion of gases—espec.ally hydrogen 
and nitrogen—in the molten iron, and thus furnishes 
a more compact metal, the condition of the resulting 
castings being still further improved by pouring at 
a medium temperature. 


Pig-Iron Steel, 


By J. F. P. L. 

The articles which have recentiy appeared in this 
journal regarding mixtures of iron and steel have 
doubtless created a good deal of interest in iron- 
founding circles, and it is to be hoped have also 
caused some retlection. The writer has had some 
experience of ironfounding in the leading industrial 
countries of the world, and he has never found any 
substantial evidence (in the direction of practical 
results) that mixtures of iron and steel in any form 
have led either to improved or in the long run to 
more economical castings. The point ought to be 
kept clearly before your readers that what is aimed 
at by these mixtures is cheapness, not higher quality 
of the castings made. No mixture of steel and iron 
can hold its own in the ironfoundry for a moment 
against a mixture of really strong, grey, low-carbon, 
low-silicon pig-irons, or pig-irons and 
It is the consideration of the somewhat  con- 
siderable cost of such irons smelted direct 
from the ore that has led to the intro- 
duction of the new mixtures and to the steel-briquet- 
ting plants. The Germans are highly scientific, 
and:excel in some important branches of manufacture, 
but the leading Teutonic instinct is cheapness, not 
quality. It is hard to find anything exceptionally 
bad being turned out of an up-to-date German iron- 
foundry, much harder than in England, but it is 
dificult to find anything exceptionally good. The 
mixture of iron and steel, where a cast-iron product 
is ostensibly looked for, transgresses important 
physical laws, and in some form or at some time or 
other the foundry mixing them will have to pay for 
this transgression, 

The competent ironfounder who has during many 
laborious years brought all his intelligence to bear 
on his iron mixtures for different purposes, and who 
has studied the phenomena of melting iron, molten 
iron, and of cooling iron, has certainly established 
several fundamental laws by which he regulates his 
operations. Whenever good, strong, dense, close and 
regular-grained castings are required, he will insist : 
(1) on the maximum variation between the carbon 
and silicon percentage of each constituent of his 
mixture being kept at the lowest possible figure; (2) 
on his mixture having as nearly as possible one melt- 
ing point; and (3) on the different irons having as 
nearly as possible the same specific density. 

The latter two points may depend largely on the 
first, but may, for physical reasons neglected in theory 
or for undiscovered chemical reasons, be quite inde- 
pendent of it. The above mentioned three points 
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are the golden rules for producing 
high-grade castings in iron. Every 
one of them is transgressed very 
flagrantly directly steel, steel 
offal or steel briquettes are 
introduced into the mixture. 

Let us be fair to this pig-iron 
steel and grant at once the advan- 
tages it may give, which are cheap- 
ness and higher tensile and trans- 
verse strength. Owing to the diffi- 
culty and uncertainty of treatment 
it is quite likely it will not often 
give the latter, but certainly it 
may. But against this what disad- 
vantages are involved? The writer 
has always considered that to the 
same extent as steel is introduced 
into the ironfounder’s mixture, so 
will the characteristic difficulties of 
the steel founder be introduced into 
his practice. He will get the vis- 
cosity of steel, the contraction of 
steel, and the gasiness of steel, and 
he does not want any of these. The 
first will increase the difficulty of 
feeding and hence of getting a 
tight casting, the second will in- 
crease the tension stresses in his 
casting between the red-hot solid 
and cold state, and the third will 
bring him blowholes. What good is 
an increased tensile strength, es- 
pecially in castings, such as valves 
and cylinders, where tensile strength 
is not the great desideratum, if it 
is at the expense of the all-round 
quality of the casting which should 
be of regular structure and un- 
impaired density throughout ? 

Also we must consider the all-im- 
portant question of hardness, which 
is often an essential feature of 
high-grade grey iron castings. The 
result of iron and steel mixtures 
in castings of fair section is soft- 
ness, and castings of heavy section 
are often rotten-soft. In this diree- 
tion the reduced carbon and silicon 
in the mixture brought about by 
the steel does not act in the way 
desired. It is often found that 
large cylinders made of mixtures of 
pig-iron (worked out with the 
highest scientific regard to a theore- 
tical analysis), wrought iron and 
steel, test bars cast from portions 
of which show extremely high ten- 
sile strength, when subjected to an 
ordinary superheated steam pres- 
sure very soon, to borrow the ex- 
pression of the somewhat coarse 
young gentleman in “The Vicar of 
Wakefield ’’ come “all of a muck 
sweat.” If these pig-iron-steel pro- 
ducts are offered as a “quality ’ 
article the offer should be suscepted. 
They are certainly offered as a 
cheap subsitute for high - grade 
English cold-blast and hot-blast 
low-carbon smeltings. Such products 
as the best of these are not turned 
out by German high-furnace men, 
who still have a great deal to learn. 
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Fic. 1.—THe LARGE FOUNDRY AT.THE SULZER WoRKS, WINTERTHUR. 
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In view of the comparative poverty of Switzerland 
in coal and iron ore, and the small production of pig- 
iron and steel, it is remarkable that the iron industry, 
aspecially in the machinery branch, should have 
attained such a high state of development as to have 
acquired world-wide renown. Among the pioneers 
of this industry, a high position is occupied by the 
Sulzer family, two members of which—the brothers 
Johann Jakob and Salomon—established a small 
foundry and locksmith’s business at Winterthur, in 
1834—a business which has now attained very con- 
siderable dimensions, and finds employment for about 
5,000 hands. 

At present the foundry plant at the Winterthur 
Works—there is also a foundry, with an output of 
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The Sulzer Foundry, Winterthur. 


loam are dried, mixed, ground and sifted, the loam 
being treated in kneading machines, and the finished 
materials are conveyed to the various parts of the 
casting shop by suitable appliances. The moulding 
shop contains five pits, up to 14 ft. in depth, and up 
to 20 ft. diameter, another pit 26 ft. deep being 
situated in another part of the foundry. The mould- 
ing sleekers are arranged along the rows of pillars, 
to obtain a secure mounting for the spindles. Toothed 
pinions are moulded on special machines, with special 
milling attachments for the tooth pattern. The five 
fore-hearth cupola furnaces are ranged along one 
side, to facilitate the distribution of the molten 
metal to all parts of the shop. The furnaces have a 
capacity of 5 to 9 tons per hour, and the fore-hearths 


20,060 tons per annum, at Ludwigshafen—is divided 
into four independent departments; the heavy cast- 
ings, metal foundry, small castings, and radiator 
foundry departments, all connected with the railway, 
and traversed by a network of standard and narrow 
gauge tracks, to facilitate the handling of the material 
from the raw to the finished state. The large cast- 
ings department (Figs. 1 and 2), in which heavy sand 
and loam castings are chiefly produced, occupies an 
area of about 7,500 square yards, and is equipped 
with eighteen 5 to 25-ton electric travelling cranes, 
one 2-ton hydraulic hoist, a pneumatic hoist of similar 
capacity, two 2-ton hand-operated travelling cranes, 
one 2-ton electric swing crane, twenty-one 1 to 3-ton 
hand-operated wall swing cranes, and two 2-ton hand- 
operated velocipede cranes. 

At the south end of the casting shop the sand and 


* Abstract from an article in ‘Stahl und Eisen.” 


Fie. 6.—THE SMALL CASTINGS FOUNDRY AT THE SULZER WORKS. 


will hold charges of 8 to 10 tons. The blast, at a 
pressure of 22 to 26 in. water-gauge, is furnished by 
fans housed in the rear of the furnaces. A hydraulic 
hoist raises the tubs up to the charging platform. A 
compressor in the same house as the fans supplies air 
at 90 Ibs. pressure for the pneumatic mould rammers 
(Fig. 3) and cleaners. Another fan supplies air to the 
portable mould driers. 

Behind the cupola furnaces is the fettling shop, a 
chief feature of which is the device (Fig. 10) for ex- 
hausting the dust by fans through a number of open- 
ings in the floor, leading to a common main from 
which the deposited sand is removed by a hydraulic 
hoist. Ventilation is supplied by fans, the air being 
warmed during the winter months. 

The plant for small and medium castings (Figs. 5 
and 6) occupies an area of about 6,500 square nto 
and is divided into three parts, one of which houses 
the moulding machines. These are of a variety of 
types, in view of the divergent character of the cast- 
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ings produced, and number in the aggregate about 80 
machines, the majority being used for small castings 
for textile machinery, motor-car parts, motor wheels, 
etc. The hydraulic and pneumatic plant for operat- 
ing the moulding machines is housed in a separate 
engine room. The third division contains the cupola 
furnaces (Fig. 7), and the plant for preparing the 


moulding sand and loam. The furnaces are six in 
number, including a small special furnace, without 
fore-hearth, producing 3 to 6 tons per hour. The 


molten iron is transported in small tilting drums and 
ladle trucks (Fig. 4). The sand plant occupies two 
storeys, the upper one containing the mixers, ball 
mills and magnetic extractor, whilst on the ground 
floor are the jig screens for the old sand, and a washer 
for recovering small fragments of iron and coke from 
the casting waste. The fresh sand is dried in cham- 
bers and a drying oven. 

The next six bays are occupied by the moulding and 
casting shops producing castings up to 1 ton in weight. 
These shops are served by electric travelling cranes 
up to 5 tons capacity. Two adjacent bays are devoted 
to fettling, and one part of the shop is set apart 
for the instruction of apprentices in moulding. Tha 
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fettling shop has two long benches, a fettling drum, 
two sand blasts, and emery and grinding machines. 
The dust is removed, as in the other fettling shop de- 
scribed. On the east of this building are the packing 
house and pattern store, the latter being set out in 
such a manner as to ensure control over the issue and 
return of the patterns. 

The metal foundry (Fig. 8) has three upper storeys 
and two in the basement, and is of recent erection. 
The casting shop is on the top floor, with the melting, 
moulding, core and fettling shops, whilst the sand is 
treated on the first floor. There are four Piat- 
Baumann melting furnaces, holding 4 to 6 ewts. each, 
and two Fletcher furnaces (Fig. 9). The repairing 
shop for the whole foundry and the pattern-making 
shop are on the ground floor: and the pattern store, 
general store, lavatories and change rooms are in 
the basement. The transfer of material from one 
storey to another is effected by means of a 24-ton 
electric hoist. 

The radiator foundry (Fig. 11) is built of brick, 
ferro-concrete and iron, and is well lighted and 
ventilated, six fans being provided. One end of the 
first floor is occupied by the sand plant, the drying 
ovens being underneath. Three cupola furnaces, with 
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a capacity of five tons per hour, supply the molten dried, but falls apart readily after the casting is 
metal; and separated from these by a wide gangway made. Two-part core boxes are used, each half of 
is the fettling shop, equipped with two sand-blast the mould being pressed separately. The necessary 
machines and other appliances for fettling, extracting uniformity of wall thickness in the castings is secured 


Fic. 10.—Dusr EXHAUST IN FETTLING SHOP AT THE SULZER WoRKS. 


the cores and testing the finished radiators. The by using a relatively small number of core supports. 
remaining space is devoted to moulding the radiators When fettled and polished the radiators are tested 
and sectional boilers, and making the cores. In the hydraulically, under a pressure of six atmospheres. 
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Fic. 11.—RaApIAToR Founpry ; SULZER Works. 


ee mats sand store, heating plant and wash- Turntables with hydraulic lifting devices are used for 
Bree odation. moulding the sectional boilers, as shown in the fore- 

e radiator cores have no irons, and are prepared ground of Fig. 12. 

from a special mixture which is very strong when 


The pig-iron is stored in a large yard in front of 
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the foundry; and the large moulding boxes are kept 
in a yard, served by a crane, between the large and 
radiator foundries. The raw material and _ finished 
products are tested in a physical and _ chemical 
laboratory. All the fettled castings are inspected, and 
all wasters are booked and marked before being 
scrapped. Owing to the constant care taken in all 
stages, the percentage of waste small and medium 
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castings is not more than 2} per cent., still less in 
the radiator foundry, and practically nil in the large 
castings department. Special attention is devoted to 
training beginners, the course lasting four years and 
a small wage being given; all the learners have to 
attend the continuation school attached to the works, 
and are paid for their school attendance at a specified 
rate. 


The Present Position of the Ironfounding 


The ironfounding industry is advancing, but it 
will, perhaps, be generally admitted that it is not 
progressive in all the best senses of that werd. Old 
foundries continue, and new ones spring up, while 


Industry. 


the total weight of castings made is more every 
year. But is the general quality of iron castings 
being improved, and are the ever-growing demands 
of the engineer for mechanical castings being 
met by ironfounders with the requisite skill, energy, 
and scientific knowledge?’ Every day sees progress 
in the engineering trade, both as regards new types 
of plant and improvements in existing types, and the 
specifications laid down by the engineer are more 
onerous and more difficult than formerly. There is 
more pressure in the cylinder, more tension on ihe 
roller, more revolutions per minute of the wheel, 
more weight in the hammer, and more heat in the 
fire. 

To meet the resulting demand for better and more 
durable castings the ironfounder has proffered old 
goods, and he is in great danger of being left 
behind. The iron he used to melt for working and 
bearing parts of an engine working with a steam 
pressure of 100 Ibs. to the square inch is not good 
enough for the superheated steam engine, working 
on a pressure of 250 lbs., and by adhering to old 
methods the ironfounder lets the steelfounder in. 


Fic. 12.—SHOWING TURNTABLES FOR MOULDING SECTIONAL BOILERs ; 
SULZER WORKs. 


In this way he loses trade, and large foundries are 
in danger of being left with no orders except for 
the commoner classes of goods, which have to be 
turned out under the stress of a merciless compe- 


tition. Fifty years ago when the ironfounder had 
infinitely less to fear from competition with other 
metals, a better quality of mechanical castings was 
turned out. In those days there were not so many 
high-furnaces, and the operation of smelting was 
more confined to higher-grade ores, which yielded 
a better class of iron. The old method of cold-blast 
smelting was much more costly, but it produced a 
stronger, harder, and more steel-like- pig, and a 
large percentage of this class of iron was used in 
the engineering castings in former days. Plant 
and machinery, dating from this era, when broken 
up to-day, yields a scrap-iron which is highly prized 
by our ironfounders. 

The discovery of the basic-Bessemer steel-making 
process gave an enormous impetus to the smelting 


of low-grade phosphoric ores. Such pig would never 


have been considered for a moment by the founder 
of a generation ago as suitable for fine meehanical 


castings, but in most modern foundries large per- 
centages of it are used, and. in many cases it will be 


found to form the basis of the general foundry 


mixture. The fact is that, taken all round. the 
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tendency is now to use iron of poorer quality than 
formerly. The result is not so much to be observed 
in the direction of deterioration in the quality or 
durability of high-grade engines or machinery; this 
has to be and is maintained. The mischief is that 
iron is yielding to steel and other metals and 
alloys, and the nature of the process is such that 
neither the ironfounder nor the engineer is really 
alive to what is taking place; nor if they are alive 
to it do they fully appreciate the cause. Such a 
change is a loss to the ironfounder, and a source of 
increased expense to the engineer. It m ght also be 
further ventured that in some cases steel, brass, 
bronze, and other alloys, are actually being used as 
mechanical parts, where the best cast-iron would 
probably be a superior material. An engineer tries 
cast-iron for certain work, and finds it wanting; 
that is to say, it fails under some direct physical 
test which is easily passed by another metal. Thus, 
owing to the exigencies of a preliminary specifi- 
cation iron is rejected, atonal possibly were a 
better iron submitted by the founder 
would be satisfactorily met, and quite 
a casting be adopted which would give 
service than the steel, brass, or other metal 
selected. For it is known that if cast-iron, from 
the point of view of mechanical strength, is inferior 
to some other metals for certain purposes, it has 
certain properties which make it superior in some 
respects. The finest cast-iron, though showing 
absolute regularity of crystalline structure, is in 
reality a far less homogeneous material than steel 
or brass or bronze, and the homogeneity of these 
latter means that in the case of a flaw, however 
small, in any part of a casting the danger of its 
extension is far greater than in the more hetero- 
geneous cast-iron. In at least one physical quality 
iron is superior to all other metals, i.¢., in resistance 
to crushing stresses. 
_ Both the ironfounder and the engineer are re- 
sponsible for this partial changing over from iron 
to steel, which, if it cannot be regarded at pre- 
sent as very serious in extent, is, at any rate, 
serious enough to demand careful consideration. 
By reason of competition and the cutting of prices 
the founder comes to regard it as impossible to use 
the finest materials; but, on the other hand, there 
are some cases in which the ironfounder, having de- 
livered to the engineer castings made of the finest 
procurable material, gets blamed because they give 
trouble in tooling. Here is probably the worst 
aspect of the whole case. For machining good, 
hard iron castings, the engineer has to pay more, 
and rather than do so, he will specify softer and 
inferior castings. This consideration of a few pence 
per piece or a few farthings per hour in connection 
with the machining of important castings is not 
wise, for it is possible to plane, drill, or turn the 
hardest casting that a founder can deliver; tool 
steels are to be had which will meet any requirements. 
Since, also, cast iron is the cheapest material and is 
easier to procure, melt and cast, than steel, the 
chances of a perfect casting and promp delivery are 
much greater. 

It is not, of course, intended to imply that cast iron 
can, in all cases, take the place of steel or other 
special metals; this would be a hopeless and fatuous 
contention; more is not claimed here than that cast 
iron has to some extent to-day lost its use in mechani- 
cal constructions through inferior quality castings 
having been turned out, and not through the un- 
suitability of iron per s°; and that. by means of a more 
careful selection of his raw material the ironfounder 
may do something to recover the lost ground, and may 
conceivably seize some territory on which he never set 
foot before. There are large margins of possible 
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mechanical strength and physical qualities beyond the 
limits at present reached in iron by the average iron- 
founder. An iron to-day is good if it will show a 
tensile strength of 9 tons to the square inch, a trans- 
verse strength of 30 cwts., with a deflection of 0.35 in. 
on standard (British) proof bars, have a density of 7, 
and resist, without sweating, a water-pressure of 20 
atmospheres; but it is possible to cast iron having a 
tensile strength of 18 tons, a transverse strength of 
2 tons, with a deflection of 0.75, a density of 7.3, and 
resisting a hydraulic test of 40 atmospheres, all under 
similar conditions. These figures are, of course, not 
absolute, but relative; but they serve to show the 
range between good and really fine cast iron. 

It would appear therefore that what is really needed 
to give a fresh impetus to the ironfounding industry 
in its relation to the most advanced branches 
of mechanical engineerimg is a general move on the 
part of founders towards the adoption of better and 
stronger iron for such work. In most iron-producing 
countries there are to be found smelters who give 
special attention to the production of the purest and 
strongest pig for foundry work, who lay down a 
standard of chemical and mechanical quality as re- 
gards their smeltings and strictly adhere to it. Such 
pig-iron commands, always will com- 
mand, a price considerably above that paid 
for the ordinary pig-iron of commerce. Among 
these special irons may be mentioned the 
following :—English: Blaenavon,’ Backbarrow 
(Lorn), and Moor’’; French: * Longwy P.L.,”’ 
** Mazieres,’’ “Saut du Tarn”; German: “ Rue- 
bulander,” “ Duisburger,” Mathildenhuette”’ ; 
Swedish: Bjérneborg,” “ Karlsdal.”’ 

Those who are acquainted with the class of pig- 
iron smelted by these firms will have a good idea of 
the enormous difference in quality between best cast 
iron and that which is represented by the average 
ironfounder’s mixture. The output of the firms pro- 
ducing these proportionately higher priced specialities 
is probably not great, and is doubtless absorbed by 
a selected number of foundries doing special kinds 
of work. The great bulk of ironfounders certainly 
never have such irons on their stock. 

There is room for greater enterprise amongst pig- 
iron makers in pushing their better and higher-priced 
irons in the foundry trades, for many foundries would 
be only too pleased to find that instead of receiving 
any sort of material that the smelter wished to dis- 
pose of they could rely on their requirements being 
properly considered. In this respect the principle 
which, for instance, the Frodair Iron and Steel Com- 
pany, Limited, work upon, could well be adopted by 
other concerns. This Company offers to the iron- 
founder slely high-grade pig-iron; they are in touch 
with a large number of engineering establishments 
making their own castings, in Great Britain and 
on the Continent, and discuss with the engineers any 
special castings or technical difficulties which require 
special attention, with a view to providing the best 
selection of iron to meet the work. Whatever the 
practical difficulty in connection with an iron casting 

weighing anything from 50 up to 30,000 Ibs., or what- 
ever the specification as to mechanical qualities which 
the finished p‘ece had to pass, the Company consider 
it in detail, and suggest the best iron for their 
clients. This system, we understand, has proved 
successful, and is thoroughly appreciated by those 
with whom they treat. 

It would be pleasing to see smelters as a whole 
more eager to meet the requirements of the foundry- 
man, with a view to maintainng the standard of his 
work; and further it would be a source of mutual 
advantage. 
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Brass Foundry Crucible Furnaces. 


(Continued from page 22.) 


Melting by means of tilting furnaces has now 
reached a scientific and practical stage, and has been 
applied with marked success throughout ths country 
and abroad for general brass-foundry work. Oil-fired 
crucible furnaces in this country have been a long 
time reaching their present practical designs, this ao 
doubt being largely due to the uncertainty of 
the fuel supply. The comparatively high cost of a 
satisfactory oil has also prohibited their use, but the 
deciding point against the adoption of this system of 
melting has been the severe conditions usually im- 
»osed upon the crucible itself. At the present time, 
Seaver, there are signs that the supply of a suit- 
able fuel oil may be relied upon with greater cer- 
tainty, for the cheapest gas works by-product oil can 


when making gunmetal a heat of 400 Ibs. can be ob- 
tained in 14 hours, with a ratio of 1.5 gallons oil to 
the 100 Ibs. metal melted. 

In oil furnaces, the use of crucibles ensures the 
more even heating of the metal, and the loss of 
volatile constituents in mixed scrap is curtailed to a 
minimum, whereas with direct-flame furnaces, with- 
out crucibles, the “loss’’ can reach a very high 
figure, so much so that it often becomes necessary fo 
adopt special means of trapping the zinc oxide 
fumes, and so in a measure to balance the value of 
such residues against the metals volatilised during the 
melt. This excessive loss can only be avoided by the 
protection of the metal in a crucible, when the run- 
ning costs of an oil-fuel melting plant on this system 


now be burned with excellent results. The tilting 
furnaces, here described and illustrated, which were 
designed for coke fuel, have also been adapted for 
oil and power gas. 

Specially prepared crucibles can also be used with- 
out fear of perishing; in fact, the average life of 
crucibles in a well-designed oil furnace will often be 
greater than that with a coke-fired furnace. On the 
other hand, an unsuitable burner, or an incorrect mix- 
ture of oil and air, may readily be responsible for the 
quick failure of the crucible and prohibitive cost of 
melting. In the tilting furnace under discussion, 
when adapted for oil fuel, the following average re- 
sults may be expected. With ordinary grey cast iron 
a 340-lb. charge can be run down in 2 hours, with an 
oil consumption of 2.5 gallons per 100 Ibs. metal; 


Fic. 8.—O1L-Firep CRUCIBLE FURNACE. 


will work out very satisfactorily. Such a furnace is 

reproduced in Fig, 8. 
A range of pull-out pit furnaces, each fitted with 
its own oil burner, may sometimes be of convenience 
for special purposes; these furnaces may be all of 
one size or graduated in dimensions to take the 
crucibles of varying capacity to suit the output of 
the foundry. The design of such furnaces has been 
developed with a view to reducing the working costs 
of oil furnaces as much as possible, the idea being to 
apply only one burner to a furnace chamber of such 
dimensions as will accommodate three separate cruci- 
bles. The economy of this method of firing will be 
readily understood when it is considered that one 
burner only is in use instead of three, the amount 
of air supplied under pressure is one-third of that 
c 2 
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required for three burners, and the oil consumed not 
more than half the amount that would otherwise be 
the case. 

Questions have often been raised in this country by 
metal founders regarding the relative costs of melting 
by liquid and solid fuel, and why the advantages 
attributed to the former have not enabled manufac- 
turers of furnaces to achieve the success that is 
claimed on the Continent and in the United States 
for oil furnaces. There are one cr two installations 
of tilting and lift-out crucible furnaces at work in 
the British Isles burning oil fuel, but the more 
general adoption of the system is still restricted, for 
the reasons already given. 

Among the chief features and advantages of oil 
crucible furnaces are: —(1) The absence of all coke ash 
and clinker and the consequent saving of crushing, 
washing and remelting, and of the bulky bins re- 
quired for the storage of solid fuel; (2) the absence 
of machinery and labour for coke breaking. 

The oil can be delivered in tank wagons and pumped 
or raised by air pressure into the oil cisterns. In 
most oil-burning systems, as applied to melting fur- 
naces the oil is fed to the burners by gravity, or 
under an equal pressure with the air supply, the 
latter being obtained by means of a branch connec- 


“6a % 


cent. greater than foundry coke, but where other 
advantages outweigh this consideration and a re- 
liable supply is assured, a system of oil fuel firing 
can be beneficially adopted. Oil furnaces can be 
started in the morning when the works open, with 
little delay, and several can be looked after by one 
furnace man. Some idea of running costs per 
100 Ibs. metal melted, based on a 400-lb. size Morgan s 
patent tilting furnace are given below, the metal 
taken being an ordinary grade of good quality 
brass : — : 

Per 100 Ibs. metal 

Ited. 


Crucibles, with stands, muffle rings, etc. 
Fuel, at 2.634, per gal. (1.5 gals. consumed) _.. 
Power. 6 h.p. for air ary «meme (power for 
pumps with positive blower would be 
about the same) _... 
Labour for operating, one man at three fur- 
naces at 30s. per week 
Linings—Sectional firebrick lining... 
Labour for re-lining 
Labour and material for repairing 
we 


The approximate cost of melting in tilting furnaces, 
taking full advantage of their maximum output and 


| 
| 


| 


Fig. 9.—SECTION OF PULL-OUT Prt FURNACE SHOWING SysTEM OF REGENERATION. 


tion from the air reservoir to the oil supply tank. 
Furnaces are also constructed to run with a con- 
siderable pressure on the oil supply and in this case 
pumps are requisitioned for pressures up to 200 tbs. 
per square inch, the air being supplied by a simple 
positive blower. On the other hand, when com- 
pressed air from 10 to 40 Ibs. per square inch is 
adopted, the oil can be fed by gravity alone. Oue 
or the other of these methods is usually employed to 
thoroughly pulverise the cheap thick oil used. The 
only oil furnaces possible in this country are those 
which can be fired by means of the “ residue’ class 
of liquid fuel obtained from gas works or oil dis- 
tillation plants; residues being the thick cheap oils 
left after the higher volatile hydrocarbons have been 
extracted from the natural oils. 

Fuel for fuel, it will be found in this country 4 
the cost of oil for crucible melting furnaces will } 
according to locality, from 10 per cent. to 50 wen 


the cost of fuel, ete., as given above, would be about 
Is. ld. per 100 lbs. of metal melted, or roughly be- 
tween 25s. and 30s. per ton according to the foundry 
conditions. 

Oil burners and furnaces should be so proportioned 
and constructed as to maintain combustion at the 
required temperature, with a reducing atmosphere in 
the melting chamber. Not only will this greatly pro- 
long the life of the crucibles, but oxidisation of the 
metal, which is a more serious matter, will thereby 
be prevented. 

Figs. 10 and 11 illustrate a further useful 
type of crucible tilting furnace (type “S”’). This has 
been designed to take up less space than 
those fitted with the regenerative flue shown in 
Fig. 9, which gives a sectional view illustrating the 
system of regeneration which is applied to the fur- 
naces described in the earlier part of this article. 
In the furnace shown in Figs, 10 and 11 the regenerat- 
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ive flue has been omitted; the incoming air 
is heated between the two casings of the furnace body 
by the heat canducted from the interior. The waste 
gases pass out through a central opening in the cover 
of the top preheating section, wherein a muffle ring 
is placed in the manner adopted in the standard 
design. These smaller furnaces do not possess the 
advantage that the gases and fumes coming from the 
fuel and metal are drawn downward into the usual 
underground flue, and so to the chimney; but al- 
though the gases are emitted through the hole men- 
tioned, they can be entirely collected and withdrawn 


or additions are in view, the question of what type 
of furnace will offer the greatest advantage for the 
particular class of work to be dealt with should not 
be passed over without very careful consideration. 
In the past there was often no alternative, and the 
solution was an easy matter, for the old built-up pit 
fires were all that could be obtained in the way of 
crucible furnaces. In later years, however, works 
managers and engineers have given their foundry 
department a great deal more attention. the result 
being that various types of economical furnaces are 
now available, each designed for a special purpose, 


Fic. TittinG FURNACE ; NORMAL PosITIon, 


through a telescopic tube chimney fitted above the 
furnace. 

The foregoing only touches briefly on some of the 
different crucible furnaces that are available for the 
founder, and all of which have their particular 
functions and uses, but it will probably assist those 
who contemplate the reorganisation of their melting 
plant; for when it is proposed to erect a new foundry, 


and to a judicious choice of initial melting plant the 
successful working of a foundry is very largely 
attributable. 

Further, it may be truly said that if the installa- 
tion of unsuitable furnaces is still continued, the 
annual waste through the accumulation of the many 
small losses may often amount to several times the 
extra cost of an up-to-date plant. 


ST 
A Process for the Tinning of Metal. 


A handy process for the tinning of iron and other 
metals would often be very useful to foundrymen for 
a number of purposes, such as for tinning chaplets 
and other articles. The Metal-Ausprich S,ndikat of 
Berlin has recently put on the market a process that 
opens up a number of possibilities in this direction. 
It differs entirely from the ordinary process of tin- 
ning. The tin is first rubbed fine like common bronze 
powder and is then worked into a paste or paint. 
The mixture may be made from pure tin, from tin 
and lead, or from tin, lead, and zinc, After the 


article has been painted with this mixture it is heated 
in a muffle or flame until the coating melts. The 
article is then rinsed in water and, if necessary, 
brushed. Cast-iron articles cannot be tinned without 
first copper-plating them. It is claimed that this 
covering is no more porous than tin applied in the 
usual manner, and that the articles can be subjected 
to drawing or pressing operations or to twisting or 
bending without flaking off the coating. Cleaning the 
articles before tinning, either by polishing or pickling, 
is, of course, necessary, as in every similar process, 
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Influence of Top-Lag on the Depth of the Pipe 


Ingots.* 


By Henry M. Howe. 


In my original paper, “ Piping and Segregation in 
Steel Ingots,’ I pointed out, among other things 
that, in view of the slighter stretching (virtual expan- 
sion) of the crust, and greater opportunity of sag- 
ging, there should be less piping in broad than in 
narrow ingots, and less in slowly-cooled ingots, ¢.g., 
those cast in pre-heated sand moulds, than in those 
which cool quickly, ¢.g., those cast in iron moulds. 
Mr. A. A. Stevenson said that neither of these predic- 
tions agreed with his own experience. In particular, 
in a picture which he showed of a wide and of a 
narrow ingot cast from the same ladleful of steel, 
the wide ingot had certainly piped much more 
deeply than the narrow one, 


in case of iron than in case of sand moulds may well 
outweigh the influence of greater opportunity for 
sagging which the sand mould gives. It is to this 
effect that I refer the discrepancy between Mr. 
Stevenson's observation and my prediction. The 
latter ought to have been modified so as to take into 
account the greater top-lag in the iron mould. If 
this influence can be cut out, then the effect of greater 
opportunity for sagging in the sand mould should 
become evident in the shortening of the pipe. In 
experiments which I have since tried I have found 
this to be the case. 

A striking example of the shortening effect of slow 
cooling, which, as I asserted, ought to shorten the 


At the time I did not see the explanation of these 
discrepancies, but further reflection makes it evident. 
One of the most important elements in determining 
the depth of the pipe is the degree of “ top-lag,” that 
is, the degree to which the solidification of the top 
of the ingot lags behind that of the bottom. Through 
this lagging the steel of the upper part of the ingot 
is able to run down and fill the pipe below as fast 
as it forms. To the importance of this lagging I 
called attention in my original paper. 


Sand v. Iron Moulds. 

If we compare two similar ingots, one cast in an 
iron and the other in a sand mould, we see that the 
top-lag is much greater in the former than in the 
latter, because in the former the lower part of the 
ingot is cooling off fast while the metal is running 
into the upper part. It is perhaps easier to look 
at this as a case of the solidification of the bottom 
out-running that of the top, which is nothing but 
the other aspect of top-lag. This stronger top-lag 


* From the “Transactions” of the Ameriean Institute of 
Mining Engineers, 
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pipe, is given in the case of ingots which solidify 
slowly in the soaking-pit. Their pipe is much shorter 
than that of ingots which solidify rapidly in the 
outer air. 


Wide v. Narrow Ingots. 

The case which Mr. Stevenson gives, in which a 
narrow ingot piped much less deeply than a wide 
one cast from the same ladleful of steel, is seen, on 
further consideration, not to be a fair contradiction 
of my prediction, for two reasons. In the first place, 
the fact that these two ingots were cast with the 
wide end up tends to shorten the pipe much more in 
the narrow than in the wide ingot. I have insisted 
on the effect which having the large end up has of 
shortening the pipe by means of top-lag, though I 
had not at that time devised this term. It is clear 
that the effect of this taper is much greater in a 
narrow than in a wide ingot. The taper is usually 
the same, and hence the absolute widening of the top 
is the same, in narrow as in wide ingots, and hence it 
forms a much larger proportion of the width of the 
ingot in narrow than in wide ingots. But the mere 
fact that the widening at the top bears a greater 
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propertion to the average width of the ingot in 
narrow than in wide ingots has for its clear result 
that this widening causes more top-lag in narrow 
than in wide ingots. The effect of width, as such, on 
the depth of the pipe can be shown only when the 
effect of other variables is cut out. Now in this case 
the greater top-lag caused by the taper in the narrow 
than in the wide ingot directly opposed the effect 
of width, as such, in permitting sagging and in lessen- 
ing crust stretch. In order to test the effect of width, 
as such, parallel-sided ingots should be used, and 
the effect of other variables should be excluded. 
This I have done in certain preliminary experiments, 
which, as far as they go, support my prediction that 
width tends to shorten the pipe. 

In case the ingots are tapered in the opposite 
direction, with the large end down, this taper, be- 
cause it tends to lengthen the pipe, and because the 
effect of taper should be inversely proportional to the 
width of the ingot, should tend to lengthen the 
pipe more in narrow than in wide ingots. In fact. 
this influence is relatively unimportant in wide 
ingots. 

The second reason why the evidence giyen by Mr. 
Stevenson’s wide and narrow ingots is not valid is 
that the narrow ingot was poured much more slowly 
than the wide one, and this in itself, as I pointed 
out clearly, has an important effect in shortening 
the pipe. It was evidently poured much more slowly 
than the wide ingot, because the two were in the 
same bottom-cast group, and consequently the steel 
must have entered the narrow ingot very much more 
slowly than the wide one. 

Everything else being equal, the more rapid eooling 
of the bottom of a narrow than of a wide ingot tends 


to give the former greater top-lag than the latter, 
and thus to shorten its pipe. 
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Looking at it in a general way, we see that narrow- 
ness in one way tends to shorten the pipe and in other 
ways tends to lengthen it. On one hand, in that it 
leads to (1) the more rapid cooling of the bottom, it 
increases top-lag and conky tends to shorten the 
pipe. On the other hand, narrowness tends to 
lengthen the pipe (2) by leading to relatively great 
crust stretching (virtual expansion), (3) by giving 
little opportunity for. sagging, and (4) (for given 
rate of pouring) by leading to rapid rise of the sur- 
face of the metal, and in this way lessening the top- 
lag. My original prediction, supported by the ob- 
servations which I had then made, was based on these 
latter considerations, (2), (3), and (4), and overlooked 
consideration (1). Now it may be shown hereafter 
that my prediction does not hold true under certain 
comparable conditions, or even under most com- 
parable conditions. But Mr. Stevenson’s evidence 
does not prove this, because if my prediction is true 
that the net effect of narrowness, as such, is to 
lengthen the pipe, nevertheless this effect might be 
completely masked under his conditions by the joint 
effect of (1) his having the large end up and (2) his 
pouring more rapidly into the wide than into the 
narrow ingot, because both of these things should 
tend to give the narrow ingot the shorter pipe of the 
two. 

In other words, his conditions introduced certain 
accidental concomitants of narrowness, which con- 
comitants clearly tend to shorten the pipe in his 
narrow ingots, and thus to mask the influence of 
narrowness as such. The fact that in the presence 
of these pipe-shortening concomitants the predicted 
pipe lengthening effect of narrowness, as such, is not 
seen, is no proof either that that effect does not exist 
or that it would not be seen when such masking con- 
comitants are absent. I hope to present further data 
on this subject soon. 


The Heat Values of Fuels. 


Before the Sheffield and District Branch of the Bri- 
tish Foundrymen's Association, at the general meet- 
ing held in the Department of Applied Science, St. 
George’s Square, Sheffield, on January 22nd, Mr. 
F. K. Knowles, B.Met., of the University of Shef- 
field, lectured upon ‘“ The Heat Values of Fuels, and 
the Methods of Estimation.” The President of the 
Branch, Mr. Percy Longmuir, B.Met., occupied the 
chair. Mr. Knowles dealt in a lucid manner with the 
various units of heat and temperature scales, and fol- 
lowed with explanations of the terms—calorific and 
evaporative power. The characteristics of the various 
fuels—coal, charcoal, anthracite, coke, and gas--were 
described, both from chemical and physical stand- 
points, and cokes for different purposes were con- 
sidered. Thus crucible coke should be tender and 
porous, so as to give rapid combustion and give high 
local heat. Coke for blast furnace work should be 
strong and hard, but yet permeable, and favour the 
formation of carbon-monoxide gas during combustion. 
For cupola practice the coke should be hard but not 
permeable, so that combustion takes place on the 
surface of the coke. 

Various calorimeters were exhibited and described, 
and actual demonstrations were made by means of the 
Lewis Thompson and the Darlington calorimeters, 
whilst Mahler’s bomb instrument was fully ex- 
plained. 


A feature of the lecture was the result of experi- 
ments carried out at the University, comparing the 


calorific power of certain cokes, as actually deter- 
mined, with values calculated according to the chemi- 


cal composition. The following table summarises the 
results : — 


| Analysis. | Evaporative Power. 
| | 
_ 
Coke. 332 228 
a 2 245 e568 
| < 3 
Eckington | 3.12 0.00 | O51 | 14.47 | 14.41 0.06 
Tinsley Park ..| 468 1.85 0.33 14.07 13.78 0.29 
Oswaldtwistle ...| 6.63 0 85 0.77 | 13.92 | 13.74 0.18 
New Charleston | 4.68 1.40 0.89 14.13 14.10 0.03 


After further advice on the choice of cokes accordine 
to physical characteristics, Mr. Knowles closed his 
admirable address with an appeal for the members, 
especially the younger members, to take up the study 
of the technical side of their craft. A suggestion as to 
the possibility of forming a class designed particularl; 
for foundry workers was seized upon with avidity in 
the discussion which followed the reading of the 
paper, and the matter is to be carefully considered 
by the Council. Considering the unique possibilities 
afiorded by the Sheffield University in this direction. 
it is to be hoped that the matter will result in a 
definite advance being made, 
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In both iron and brass foundry practice there are a 
number of precautions to be taken in order to obtain 
clean metal for the castings, and according to the 
nature of the work these precautions are more or less 
closely observed. In brass and bronze work it is 
usually very important to clean the metal of all dirt, 
which can be done by preventing oxides forming on 
the surface during melting, reducing the oxides and 
dross. by deoxidisers, and by arranging the mould so 
that any dirt is cleared or skimmed from the metal 
poured in. The writer wishes particularly to draw at- 


tention to the fact that while careful melting or the 
use of a deoxidiser will often go a long way to secure 
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a good casting, more is required in first-class work than 


the use of any one of these precautions. Many 
moulders seem to be under the impression 
that, provided the mould is completed accord- 
ing to the pattern and a _ pouring gate and 
perhaps a riser put on, it rests with the 


melter to provide the metal in a sufficiently clean 
condition to give a good casting. But they forget, or 
do not understand, that the man with the crucible 


cannot do more than give clean metal as it leaves his 
hands; he cannot deal with any of the other factors 
that go to create dirty castings. For instance, the 


To 
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metal, particularly if it is manganese-bronze, an 
aluminium or other similar alloy, commences to form a 
scum on the surface through oxidation directly it 
leaves the furnace, and this continues during the 
pouring, and so long as the molten metal is in con- 
tact with the air. Then, again, dirt is likely to be 
gathered from the mould itself or even from the 
crucible, and this enters with the metal into the 
mould unless means are taken to prevent it. It lays 


with the moulder to provide the means for skimming 
this dross and dirt from the metal and clearing any 
that passes into the pouring gate. 

In an article in the December issue of the Founpry 
TRADE JovRNAL, the writer, in dealing with manganese 
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Moulding to Obtain Clean Castings. 


The Application of Skimming Gates. 


By A. 


Napier. 


in foundry work, remarked on the necessity of con- 
structing and arranging the gates and runners of the 
mould in such a way as to collect the dirt which almost 
invariably forms on the metal through oxidation, or 
gathers from the mould as the metal is poured in. 
The brief mention which this subject was given does 
not do justice to it, and it may now be considered 
separately and more fully, dealing more particularly 
with the moulder’s duties in the matter, so that he 
may not be troubled with dirt entering the casting 
and lying in wait for the machining operation to 
reveal it. With some little differences, the methods 
which are employed in moulds for iron castings can be 
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equally well employed for castings of other alloys, such 
as brass and manganese-bronze. Skimming gates, the 
purpose of which is to clear dirt from the metal, are 
often employed in different forms in the ironfoundry 
for particular work, but in the brassfoundry, where 
they are equally important, and perhaps in some cases 
more necessary on account of the nature of the metal, 
their use does not appear to be so well appreciated. 
This may possibly be on account of the fact that brass- 
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foundry work on the whole is much smaller than iron 
work, and so requires smaller quantities of metal, 
which are more readily and easily handled. But. 
nevertheless, where any but small castings are being 
made, skimming gates are most desirable if good results 
ara wanted. 

In considering the question of cleaning dirt from the 
molten metal it must be remembered that all the im- 
purities referred to are lighter than the metal, and 
when released tend to rise to the surface. This impor- 
tant feature underlies the construction and applica- 
tion of skimming gates, and must be clearly borne in 
mind when such work is being taken in hand. Unfor- 
tunately, this feature is not always understood, and 
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moulders turn out what would be cleverly constructed 
arrangements for skimming the metal if they did not 
run counter to this one essential. Needless to say, 
unless it is properly observed, any ingenuity on the 
part of the moulder will be wasted. Briefly, a skim- 
ming gate is an arrangement of gates, runners and 
risers which will effect the separation of the impurities 
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before the metal enters the mould proper. The method 
in which the dirt is cleaned from the metal will be seen 
from the simple design shown in Fig. 1. The metal 
on being poured passes along the runner to the bottom 
of the riser and to the mould. But on reaching the 
riser the flow of metal to the mould is reduced, and 
is only drawn from the bottom of the runner stream 


| 2 


£ 


where the cleanest metal is, while the lighter dirt, 
tending to rise to the surface of the metal, finds its 
way up the riser as the easiest outlet. Strange to say, 
the simple principle upon which this arrangement is 
constructed is often not understood by the moulder, 
and the arrangement shown in Fig. 2 is moulded 
instead. The result is that a practically clear way is 
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left for the dirt to enter the mould instead of the metal 
beng drawn from the bottom of the stream. 

The effect of drawing the molten metal for the mould 
from the bottom of a quantity of fluid metal can be 
obtained by the use of runner basins, such as that 
shown in Fig. 3. When the basin is kept full of metal 
the actual flow into the mould does not come in contact 
with the air. A runner basin similar in form to that 
shown in Fig. 3 and other illustrations, is usually 
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attached to arrangements of skimming gates if the 
quantity of the metal to be poured justifies it. In the 
bottom of the basin, where the stream of metal strikes 
it, either a core, or thoroughly dried ordinary or loam 


bricks, should be inserted; these prevent the 
stream of metal cutting into the basin. It 
is better practice to evenly ram _ the box 
for the basin full of sand, then 


cut out the desired shape, as this gives a more reliable 
result than ramming the bottom first and then pressing 
the sides into position afterwards. The arrangement 
shown in Fig. 1 materially assists in clearing the 
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metal, but as an additional means the runner may be 
built in the form of a whirl—that is to say, con- 
structed so that the metal in travelling along it is 
given a whirling or rotary motion. This has the effect 
of assisting any dirt that may be present to come to 
the surface and so more readily get into the dross riser 
This whirling motion is obtained by constructing the 
runners as shown in Fig. 4, the metal taking a motion 
as indicated by the arrows. A convenient way of 
obtaining this arrangement is by ramming up a pattern 
of the skimming gate with the pattern to be moulded. 
This pattern is shown in Fig. 5, the core print A allow- 
ing the core B to be placed in after the pattern has 
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been withdrawn, so that the metal passes under the 
core B into the mould. This principle was employed in 
the skimming gate invented by the American foundry- 
man, Joseph F. Renshaw, and patented by him in 
1882. This skimming gate, which is known as the 
“Renshaw,” finds considerable favour with founders of 
manganese-bronze, brass, and similar alloys, and as the 
patent has now expired some time, the design may be 
adopted by anyone. The apparatus required to form 
the skimming gate is shown in Fig. 6, comprising the 
skimming gate proper, A B, the cap C, and the pouring 
gate and riser sticks, D and E. The object. of the con- 
struction will be seen from Fig. 7, which indicates the 
way in which the skimming gate may be accommodated 
in any desired position in the mould. Ths swivelling 
(see Fig. 7), is accomplished by the two parts A B (Fig. 
D 
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6), being held into position by a centre screw, which 
also allows of them being fixed in any desired position 
alter the setting. The cap C takes the position shown 
in Fig. 8, under the riser and assists in the escape 
of the dross upwards by allowing an easier passage. F 
represents a core print which is inserted in the gate as 
shown, so that the metal passes under the core that 
takes its place. This core should be made of a 
coarse, open mixture, and be well vented so that it 
will not blow. It may be made in a special iron core- 
box and clamp designed by the inventor, or in any 
form of core-box, the core being a simple one to make. 

This form of skimming gate pattern could be made 
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in one piece, instead of being made to swivel, the riser 
und pouring gate sticks, of course, being separate 
and of wood; but the advantages of the other form 
are obvious, as it can be accommodated in places 
where a fixed pattern would be awkward. A suitable 
range of sizes of these gate patterns should be kept 
in the foundry so that the most applicable size could 
be used on each job. The pattern of the skimming 
gate should be placed bottom side upwards on the 
match board onl rammed up with the pattern, and 
being made with a good amount of draft is easily 
removed from the sand. The holes in the pattern 
shown in Fig. 7 accommodate the pins on the ends of 
the pouring gate and riser sticks and also serve as 
draw holes, particularly if threaded to take a screw- 
rod. It will be noticed that the principle of a small 
section channel leading to the mould from the skim- 
ming gate, as mentioned in connection with Fig. 1, 
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is employed here also, the combined effect of this, the 
skimming core and the whirl being to produce very 
clean metal in the mould. 

A number of patent gates have been produced at 
different times, but many of them while theoretically 
offering some advantages, have been found impractic- 
able in actual practice, often entailing too much 
labour in moulding and arranging. No gate, to be 
successful and useful to the foundry, must involve a 
lot of work, or it only gets used under exceptional 
circumstances. For heavy work it is best to use the 
gatings shown in Figs. 3, 5, 8, etc., outside the flasks, 
though for light work it is usually more convenient 
to mould the pouring-gate, skimming-gate, ete., with 


the pattern in the flask. But the distinction between 
light and heavy work must be well observed; the 
metal should be allowed plenty of room to get to the 
mould in the latter case, as the pouring heat is usually 
duller than for light work, and the metal is liable 
to become too sluggish to fill sharply every corner of 
the mould if it is only let in slowly. Too much must 
not be expected from skim-gates with heavy work, 
for though they serve to cleam the metal as it passes 
into the mould they cannot deal with the dust and 
dirt gathered from the surfaces of the mould itself. 
This feature is not prominent with small work, for 
the surface of the mould is smaller and the metal 
quickly takes its place. 

In Fig. 9, another arrangement of gates and runners 
is shown. This presents much the same features as 
that of Fig. 1, with an additional runner. This is 
made considerably smaller than the first runner 
or the riser, thus allowing the dirt to escape up- 
wards, as shown, and drawing the metal finally from 
the .bettom. The whirl is intreduced as shown, 
the metal taking a rotary motion as it reaches the 
riser, and so sending the dirt to the surface. 
Another form of constructing this whirl (shown in 
Fig. 10) is by ramming up a ball to form the cham- 
ber A. The tendency here is for the lighter par- 
ticles of dirt to be held in the centre of the whirling 
ball of molten metal while the stream is being poured. 


Cope 


Fic. 13. 


This is claimed to be sufficiently effective for small 
work to serve without the riser B, though this riser 
is advisable with work of any considerable size. As 
an additional precaution may be used the arrangement 
shown in Fig. 11, particularly where a long runner 
is employed. A long runner is often favoured for 
brass and similar work, and in such cases what are 
termed blind risers (A, B, C) assist in trapping any 
dirt that gets into the runner. Where a number of 
castings have to be turned out, a pattern can with 
advantage be made and rammed up with the mould. 
With manganese-bronze work, however, it is better 
to use a suitable arrangement of skimming gates 
than a long runner, as the latter tends to cool the 
metal too much. 

Before concluding this subject, it may be as well 
to refer to the use of skimming cores in the pour- 
ing basin; these cores are particularly useful where 
direct runners are moulded. The effect of a skimming 
core is illustrated in Fig. 12, which shows a basin 
with a core B set across it. The metal passes under 
the core B into the other side of the basin and into 
the pouring gate. A series of these skimming cores 
could be used in a long basin, the metal passing under 
each in turn before entering the gate, but the chilling 
effect experienced with a long basin does not recom- 
mend it for brass work. By the use of these cores 
any dirt that is poured into the basin with the metal 
is retained at X (Fig. 12), though this, of course, 
pone not deal with any dirt that is gathered after- 
wards. 

As a means of skimming nearer the actual casting 
the method shown in Fig. 13 has many points to 
recommend it. The skimming arrangement is placed 
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under the cope, the metal flowing into the basin A, 
and down the gate B, along to the chamber C, and 
under the core D té the mould. A riser E is placed 
over the chamber and allows the dirt collected by the 
core to rise clear of the incoming metal. ; 

The foregoing notes by no means cover all the 
means whereby the moulder may provide against the 
occurrence of dirt in the mould; but the principles 
which have to be observed in arranging the gates and 
runners are sufficiently explained to show in what 
direction to work. The dross risers shown in the 
various illustrations, it may be mentioned, do not 
to any great extent serve the purpose of feeding 
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heads or risers whose purpose is to supply extra metal 
to the heavy parts during cooling and solidification. 
These latter are outside the scope of this article; 
their size, position, etc., are matters for the judg- 
ment of the moulder, and depend on the shape and 
size of the casting, their purpose being to assist in 
getting solid castings free from internal strains set 
up through the irregular contraction of the metal in 
cooling. Skimming gates and the risers attached to 
them are intended to deal with the almost inevitable 
dirt and dross that occurs in the metal, so that it 
shall not enter the mould and cause dirty or weak 
places in the casting. : 


The Stacking of Moulds. 


By G. Buchanan, 


The increased use of the moulding machine for 
repetition castings brings in its wake the need of 
larger moulding floors to accommodate the greatly 
increased output from these machines. This prob- 
lem of more room for our moulds is being solved in 


STACKING MOULDs. 


several different ways. One of the principal methods 
employed and which meets the case in some measure 
is the continual casting of the moulds. This method 
entails cupola melting the whole of the day, and 
where this method is already in use (as it is in many 


THE announcement has been made of an amalga- 
mation in the Staffordshire tube trade. The combining 
companies are Messrs. Accles & Pollock, Churchbridge 
Works, Oldbury; the Oldbury Tube Works Company, 
the Oldbury Steel Conduits, Limited, Paddock Works, 
Oldbury, and Merriman, Limited, Oldbury. The new 
concern is known as Accles & Pollock, Limited, 
and has a capital of £40,000, of which £22,500 
was raised in £1 ordinary shares, and £17,500 in 
debenture and preference shares, with Mr. T. Pollock 
as managing director, 


large plants), the need for larger floor space is not 
felt, as the moulds are cast a few minutes after 
being made, and as soon as possible the boxes are 
shaken out and the sand mixed ready for use again. 
Several firms who, in the ordinary course, cast their 
work from, say, 3 to 5 o'clock in the afternoon, 
have, with the advent of the moulding machine, 
taken to pouring off twice each day, with satisfac- 
tory results. 

he above methods call for no change in the actual 
making of the moulds. But the problem has been 
tackled with some degree of success by a change in 
moulding-machine methods. Multiple moulding is, 
for a limited class of castings, a success, but to 
attempt to apply this method generally is entirely 
out of the question. 

Another method of stacking moulds has been in 
use in at least one foundry for some time. This 
stacking of moulds is an attempt to solve the floor 
space problem for certain classes of castings made 
on the stripping plate moulding machine. The illus- 
tration shows a stack of moulds five high. The 
moulding boxes measure 3 ft. 6 in. in diameter, and 
are used to mould chaff-cutter fly-wheels. Another set 
is alse in use for the moulding of mowing machine 
road wheels. The only change in moulding is that 
the back of the moulding box is scraped off level 
with a metal straight-edge, and placed by means of 
a hoist on the top of the first mould. The moulds 
are run from the edge as shown at R on the illus- 
tration. As each mould is cast separately, the 
height of the stack is only limited to the capacity 
of the casting arrangements. For the moulds on 
which this method has been used it has been found 
entirely successful, and a floor space of 40 ft. by 
9 ft. has been reduced to 16 ft. by 4 ft. There is 
also a 10 per cent. increase in the output due to 
the working of this method. 


IMPORTANT extensions are about to be carried out at 
the St. Peters’ Works, of R. & W. Hawthorn, Leslie & 
Company, Limited. The site of the late Tyne General 
Ferry Company, and also that of Fletcher’s Forge, which 
adjoin the St. Peters’ Works on the west, have been 
acquired, and here it is intended to lay out a large 
boiler shop some 300 ft. long and 70 ft. wide. The 
existing boiler shop is to be converted into a depart- 
ment for turbine work, of which the firm now turns out 
a great deal, while the whole establishment is to be re- 
modelled and fitted with the latest plant and tools. 
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The Institute of Metals. 


Winter Conference of this Institute, which 
was held in London during last month, has 
made it clear that in many respects this young 
organisation is beginning to fulfil the aspirations ol 
those who called it into being. The number of mem- 
bers increased during last year to over 500, an emi- 
nently satisfactory figure after an existence of only 
eighteen months, and the financial position is quite 
sound. Sir Gerard Muntz, in his Presidential ad- 
dress, realising that the intimate association of 
scientists, manufacturers, and users of the non- 
ferrous metals had not yet been altogether brought 
about, put in a plea for closer inter-communication 
and greater confidence, which it is hoped will not fall 
on deaf ears. At the present time it is obvious that 
the scientific element rather holds possession of the 
field, and the papers submitted to the present Con- 
ference are in the main scientific rather than prac- 
tical. This tendency wi!l no doubt be corrected as 
time goes on, and at least the Institute possesses the 
advantage of having as its President, in succession 
to Sir William White, an eminent manufacturer in 
the person of Sir Gerard Muntz. The new President 
touched some points of practical interest in his in- 
augural address, and his suggestion in reference to 
the formation of local centres of the Institute in big 
provincial centres is likely, it is understocd, to bear 
fruit. 

The Annual General Meeting opened in the hall of 
the Institution of Mechanical Engineers, Storey’s 
Gate, S.W., on Tuesday. Sm Witiiam White, the 
retiring President, who occupied the chair at the 
opening of the meeting, moved the adoption of the 
Report of the Council for the year 1909. The Report 
stated that the membership of the Institute had in- 
creased during the year from 355 to 505. Compar- 
ing these figures with the earliest stages of progress 
in the history of other technical institutions, the 
ate of er wth in membership was regarded as very 
satisfactory. 

Sir Witi1am Waire said that it had been decided 
by the Council that the Institute should be incor- 
porated, and he proposed the resolution necessary to 
vive effect to that decision. The resolution was 
seconded by Str Gerarp Muntz, and unanimously 
carried, 

The result of the ballot for the election of 
officers was then announced, and the list now 
stands as follows: —President: Sir Gerard Muntz. 
Vice-Presidents: Mr. J. D. Bonner, Professor H. 
C. H. Carpenter, Professor W. Gowland, Pro- 
fessor G. H. Huntington, Engineer Vice-Admiral 
H. G. Oram, and Sir Henry Wiggin. Members 
of Council: Mr. TT. A. Bayliss, Mr, G. A. 
Boeddicker, Mr. Clive Cookson, Mr. R. Kaye Gray, 
Mr. Summers Hunter, Dr. R. S. Hutton, Mr. E. 
Mills, Mr. J. T. Milton, Mr. G. H. Nisbett, Mr. F. 
Ristori, Mr. A. E. Seaton, Mr. Cecil H. Wilson, Pro- 
fessor T. Turner, and Mr. W. H. Johnson. 

Sm Gerarp Munrz, the new President, then 
delivered his inaugural address. The reading and 
discussion of papers was afterwards proceeded with. 
Abstracts of some of the papers are presented here- 
with ; - 


The 


The Properties and Constitution of 
Copper-Arsenic Alloys. 


The above Paper, by Messrs. Guy D. Brncoven, 
M.A., and B, P. Hit, M.Sc., is divided into two 


parts; the first deals with the mechanical properties 
of the alloys of industrial importance, the second 
with their chemical constitution. In the first part 
the authors begin by stating the most important 
purposes for which these alloys are used, namely, for 
locomotive parts and for dynamo brushes. The 
reasons for using an arsenic alloy instead of pure 
copper are, firstly, to secure greater strength and 
rigidity, particularly at high temperatures; and, 
secondly, to secure an alloy that shall resist the 
action of flames—that is, of gases at high tempera- 
tures. The working properties of copper are not in- 
terfered with, at least to any great extent, by small 
quantities of arsenic, but the fact that even small 
percentages seriously lower its conductivity prevents 
the use of these alloys for electrical purposes. The 
proportion of arsenic that can be usefully employed 
for increasing the strength of copper has been 
generally considered to be much less than 1 per cent., 
and it has been supposed that beyond this proportion 
the alloys tend to be brittle. Within the above limit 
as a maximum, however, very different opinions are 
held both by engineers and metallurgists. Platten 
quotes the following as typical of the amounts of 
arsenic called for by various engineers :—(a) Not to 
exceed 2 per cent.; (b) must be present in proportions 
between 0.25 and 0.4 per cent.; (c) must be present 
in proportions between 0.35 and 0.55 per cent. ; (d) 
must not be above 0.15 per cent. Other engineers 
prefer to exclude arsenic altogether for all purposes, 
and call for “ best select” copper, i.e., one of the 
purest forms of commercial copper, usually contain- 
ing only traces of arsenic. In view of the small 
number of published experimental results one of the 
authors decided to investigate this matter in a more 
detailed manner, and, after consultation with Sir 
Gerard Muntz as a manufacturer of these alloys, 
sketched out a research which might reasonably be 
expected to throw some light on the following ques- 
tions: —(1) What is the best proportion of arsenic 
to use in these alloys? (2) What is the effect of heat 
treatment on them? (3) What is the effect of heating 
them in a reducing atmosphere? For this purpose 
five l-in. round copper bars containing amounts of 
arsenic varying from 0.04 per cent. to 1.94 per cent. 
arsenic were prepared under ordinary industrial con- 
ditions by the Muntz Metal Company, and were 
thoroughly tested by the authors in three conditions, 
namely :—(1) As rolled; (2) after being heated for 
various lengths of time in an oxidising atmosphere ; 
(3) after being heated for similar times in a reducing 
atmosphere. The reducing gases used in the third 
set of tests were coal gas, hydrogen and carbon mono- 
xide. Since these gases are liable to come in contact 
with the copper-arsenic alloys used in practice in 
locomotive fire-box construction, it was thought that 
an interesting light might be obtained on the causes 
of deterioration and failure of the alloys in practice. 
Upwards of a hundred tensile tests were made to 
ascertain the exact conditions under which the 
mechanical properties of bars containing 0.04, 0.26, 
0.75, 0.94, and 1.94 per cent. of arsenic, respectively, 
were spoilt by contact with gases at high tempera- 
tures. Briefly, these conditions were found to be :— 
(a) Alloys containing between 0.04 and 1.0 per 
cent. of arsenic were ruined by the action of reducing 
gases for three hours at 700 degrees C.; in some cases 
a temperature as low as 600 degrees C. was sufficient. 
(b) Similar alloys were not harmed by identical 
treatment in an oxidising atmosphere, nor when the 
temperature was raised to 900 degrees C. 
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(c) Alloys containing 1.9 per cent. of arsenic were 
not harmed by treatment in either an oxidising or a 
reducing atmosphere. 

With regard to the best percentages of arsenic to 
use in these alloys, the authors found that the alloy- 
ing metal when present in quantities less than 2 per 
cent. tends to increase slightly the tensile strength 
and the elongation of their alloys. They also con- 
sider that the homogeneity and the resistance to the 
action of reducing gases increase with increased per- 
centage of arsenic up to 2 per cent. The authors 
describe a series of experiments carried out to 
elucidate the modus operandi of the reducing gases in 
spoiling the alloys, and put forward tentative sugges- 
tions as to the means which might be taken to pro- 
duce bars which would resist the action of reducing 
gases. 

In the second part of the Paper the authors describe 
the work undertaken to elucidate the constitution of 
these alloys, and give a diagram illustrating it under 
certain defined conditions. They confirm the exist- 
ence of the compounds Cu,As, and Cu,As,, already 
proposed by Friedrich, and deny the existence of the 
compound Cu,As, proposed by Hiorns. 

In the course of the discussion on the paper, 
Prore-sor Huntineton, while admittirg the value 
of the work done, challenged the statement that the 
presence of arsenic gave copper good working pro- 
perties at high temperatures. His experience was 
that arsenic was very detrimental to copper at high 
temperatures. Nor was Mr. Bengough’s claim as to 
the effect of reducing gases quite tenable. He had 
used electrolytic copper with 0.5 per cent. of arsenic. 

Dr. Water Rosennatn said that the International 
Committee on Copper Specifications, of which he was 
a member, had carefully considered the question of 
arsenic in copper. Both the French and the Ger- 
mans were prepared to accept arsenic in locomotive 
fire-box plates. As regarded raising the limit of 
arsenic in the specification on the strength of the 
experiments described in the Paper, he held the view 
that it would be necessary to obtain further experi- 
mental results before making any recommendation 
in that sense. The question of bending tests had been 
referred to, but it would be necessary to know some- 
thing about fatigue and shock resistance before rais- 
ing the limit of arsenic. At the same time, the re- 
sults exhibited in the Paper, as far as they went, 
tended to remove the existing prejudice against high 
arsenic. 

Mr. Rueap reminded members that arsenic alloys 
were seriously corroded by gases containing chlorine, 
and this was frequently present in gases from coal 
fires. In that case a highly volatile chloride of 
arsenic was formed, and this laid the metal open to 
serious attack by the other constituents of the gases. 


The Analysis of Aluminium and its 
Allovs. 


In this Paper, by Messrs. R. Sericman, Ph.Nat.D., 
and F. J. Wiimortr, the authors state that the bulk 
of the aluminium of commerce contains as impurities 
silicon, iron and sodium, together with minute traces 
of carbon, oxygen and nitrogen, which have scarcely 
been determined with satisfactory accuracy. The 
products of some factories also regularly carry small 
amounts of copper, derived, no doubt, from certain 
parts of the furnace equipment used in the manufac- 
ture of the metal. In the following table (I.) a few 
characteristic analyses are given, which show the 
proportions in which these impurities usually occur in 
commercial aluminium. It will be seen that the re- 
lations between the chief ingredients vary in the pro- 
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ducts of various factories, although the total amount 
does not differ appreciably : — 


Ordinary Low 
ire. | American English | French Grade 
Metal 

Silicon 0-20 0-4 os | of 07 
Iron O15 0.35 03 | 06 
Sodium 0-02 0°06 
Copper nil ol nil nil nil 


The statement of Echevarri* that only 0.003 per 
cent. of sodium is found in English metal must, the 
authors think, be due to an error. They have never 
come across metal containing so small an amount. 
With regard to carbon, nitrogen, and oxygen, they 
have no reliable data. Moissan found as much as 
0.41 per cent. of carbon in American metal in 1898, 
whereas Dr. Caspari found not more than 0.01 per 
cent. in English metal in 1907, and sometimes none at 
all. Of nitrogen they have not met with more than 
0.001 per cent., whereas Dr. Caspari found as much 
as 0.0055 per cent. The only data available as to the 
amount of oxygen in aluminium are contained in an 
article by Kohn-Abrest,t who gives about 2.3 per cent. 
as the amount in some samples of aluminium powder 
which he was examining. In other forms of the metal, 
such as sheets, bars, or castings, which present far 
less surface, the proportion of oxygen must be very 
much smaller than this. On the other hand, metal 
which has been seriously overheated may doubtless 
contain appreciable quantities. 

Owing to the impossibility of estimating the alu- 
minium itself with sufficient accuracy, it is customary 
to determine all the impurities and to calculate the 
purity of the metal from the figures so obtained. In 
most cases, only those impurities present in appre- 
ciable quantities are estimated, a course which has 
been fostered by the genera] ignorance of the influence 
of the minute quantities of the ingredients thus 
ignored on the properties of the metal. It is hoped 
that information will shortly be forthcoming as to the 
effect of these materials on the metal, so that the 
methods will have to be modified in this respect. 

A detailed description is given of methods of esti- 
mating silicon in its various forms, iron and sodium, 
together with figures indicating the accuracy of the 
various determinations. The alloys of aluminium in 
common use contain, in addition to the impurities 
cited above, copper, zinc, nickel and magnesium, 
and as an additional impurity, lead. Alloys contain- 
ing tin are met with in the form of solders or soldered 
joints. The methods which the authors use for de- 
termining these ingredients are described. Oc- 
casionally manganese, titanium and tungsten have to 
be dealt with, and the determination of these ele- 
ments is briefly referred to. The authors are of the 
opinion that the closer study to which these alloys are 
being submitted will enhance their importance and 
promote their wider introduction. 


A Contribution to the Study of 
Phosphor Bronze. 


In this Paper, by Messrs. O. F, Hupson, M.Sc., 
and E. F. Law, A.R.S.M., the object of the authors’ 
work is to indicate the relation between the mechani- 
cal and other properties of the copper-tin-phosphorus 
alloys and their constitution and structure. Copper 
and phosphorus combine with the formation of a de- 
finite phosphide of copper which forms with copper 

* Journal of the Institute of Metals,” 1903, No. I. 
t “Bulletin of the Societ¢ Chimique,’’ 1909, vol. iv. 
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a binary eutectic, and a eee eutectic with copper 
and the compound Cu,Sn. ith less than 4.5 per 
cent. of tin the slowly cooled alloys consist of copper 
holding in solution the tin and, perhaps, a small 
amount of phosphorus, and of copper phosphide in 
rather large but fairly uniformly distributed masses, 
there being no sign of the typical eutectic structure. 
With more than 4.5 per cent. of tin the ternary 
eutectic, having the composition 81 per cent. copper, 
14.2 per cent. tin, and 4.8 per cent. phosphorus, and 
a melting point of 620 degrees C., makes its ap- 
pearance. A diagram is given showing the constitu- 
tion of all the alloys containing up to about 25 per 
cent, of tin. 

The authors remark that the significance of the 
results is apparent when the relation between the 
constitution and the widely varying mechanical pro- 
perties of the alloys which are known collectively as 
phosphor bronzes, are considered. It may be recalled 
that the commercial phosphor bronzes may b> classified 
according to their mechanical properties into two 
groups: —(1) The malleable phosphor bronzes, which 
are used for various purposes in the form of plate, 
sheet, rod and wire; and (2) the cast phosphor bronzes 
which are used in cases where a metal is required to 
resist wear and reduce friction, such as_ bearings, 
gear-wheels, worm-gearing, slide-valves, ete. The 
bronzes in which phosphorus is added in small quan- 
tities and merely plays the part of a deoxidiser are 
not considered, as they are outside the scope of the 
present Paper. The malleable phosphor bronzes are 
those in which the quantities of both tin and phos- 
phorus are relatively small; that is to say, in quan- 
tities insufficient to form the ternary eutectic. In 
actual practice the quantities present will, of course, 
depend to some extent on the degree of malleability 
and ductility required, but the upper limits may be 
taken as 6 per cent. of tin and 0.3 per cent. of phos- 
phorus. In his Paper on the phosphor bronzes, Mr. 
Philip draws attention to an alloy possessing approxi- 
oly this composition (6.5 per cent. tin and 0.32 
per cent. phosphorus), which was used for braiding 
electric cables, and which, he says, two or three 
makers declared could not be manufactured. Now, 
from a study of the constitution of these alloys it will 
be seen that their malleability is due to two causes. 
In the first place the solubility of phosphide of copper 
due to the annealing which this class of alloy neces- 
sarily undergoes, gives rise to a homogeneous product 
consisting of a single solid solution. Secondly, the 
presence of tin plays a part in maintaining the 
malleability of the alloy which is of considerable in- 
terest from a metallurgical point of view. As has 
already been pointed out, even if phosphorus is pre- 
sent in sufficient quantity to form free phosphide of 
copper the presence of tin hinders the formation of 
the phosphide eutectic, and instead of separating out 
between the crystals of the copper, or in large masses, 
the phosphide occurs in small, more or less rounded 
particles, which are evenly distributed throughout the 
mass of the alloy. A structure of this type gives the 
maximum degree of malleability possible in an alloy 
composed of more than one constitutent. The in- 
fluence of tin on the mechanical properties is shown 
by the following tests. Both samples were turned 


down from cast bars which had had no work put upon 
them. 


Analysis, | 
|, Breaking | yield Point. Elongation 
Load. Tons T Cc 
| per square ‘onsper per Cent. on 
Cu. Sn. P. inch. squareinch. 2 inches, 
90.52 000 0.48 38 4.0 3.5 
94.65 5.00 0,35 | 14.5 7.1 17.5 
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As regards the cast phosphor bronzes in which the 
properties aimed at are low co-efficient of friction, 
resistance to wear, and strength rather than mallea- 
bility, here again the composition naturally depends 
within certain limits on the use to which the alloy is 
to be put, but the upper limits may be taken as 12 per 
cent. of tin and 1.5 per cent, of phosphorus. These 
alloys possess the essential structure of a good bear- 
ing metal, viz., particles of a hard constituent (the 
ternary eutectic which is often accompanied by free 
phosphide) embedded in a softer matrix. The ternary 
eutectic is intensely hard and, moreover, is not easily 
crushed, so that the softer matrix is soon worn down, 
leaving the hard eutectic standing in relief, with the 
result that the load is carried by these hard particles, 
thus giving the maximum resistance to wear with a 
minimum of surface exposed to friction. 

With regard to the phosphor bronzes containing 
lead, which are frequently used as bearing metals, 
the constitution of these alloys is exactly the same as 
the other phosphor bronzes, except that the lead, 
which does not alloy with the copper, separates out 
in the form of minute globules evenly distributed 
throughout the mass. In these alloys the lead pro- 
bably plays the part of a lubricant, while at the same 
time it increases the plasticity. 

The Paper includes notes on the examination and 
analysis of the phosphor bronzes, and is illustrated 
by a number of photo-micrographs illustrating the 
structure of the alloys. 

Discussion. 

Mr. A. Puiip was of opinion that the evidence of 
a triple alloy of copper, phosphorus, and tin, produced 
by the authors of the Paper, was insufficient. 

Dr. Rosennwain agreed that the evidence adduced in 
the paper did not adequately support the conclusions 
stated. Additional facts were needed, and it would 
be a valuable contribution to the subject if the 
authors would place full details of the work carried 
out before the Institute. 

Mr. Spence Tuomas discussed the matter from the 
point of view of a user of phosphor-bronze. One 
expected considerably more from phosphor-bronze than 
from ordinary brass bearings, and he hoped that the 
co-operation between manufacturers and_ scientists, 
which was one of the chief aims of the Institute, 
would enable the maker to give a guarantee of longer 
life. His experience with bearings in hot mills was 
that the life of the bearing under quite similar condi- 
tions of service ranged between one month and 
fifteen months. That was too great a difference, 
and the maker had to get over that. 

Pror. Tuomas Turner said that there was a great 
difference in the various varieties of phosphor bronze, 
as much as in cast iron, wrought iron, and steel. 
These very considerable differences in the results in 
service might result in the first place fromthe varia- 
tion in the constituents, and in the second place by 
the heat treatment. Whatever might be thought as to 
the existence of a triple alloy, there was a constituent 
which disappeared and re-appeared according to the 
heat treatment, and that fact had a most important 
bearing on the matter. 

Mr. Law, in replying on the discussion, said that 
the trouble referred to by Mr. Spence Thomas might 
be explained by the fact that the triple eutectic had 
a low melting point, 620 degrees C., and that the 
bearing could not therefore withstand the high tem- 
perature of the hot mill. He would like Mr. Thomas 
to tell him what had been the behaviour of phosphor- 
bronze bearings for cold mills. 

Mr. Spence Tromas said he had used such bearings 
for cold mills, and their life was sometimes longer 
and sometimes shorter than in the hot mills. His 
pe in that direction was negative as to definite 

results. 


The moulding box here described will interest 
those engaged in the manufacture of machine tools. 


Fig. 1 illustrates the pattern of a lathe pantry 
for an Anglo-American lathe gap-bed. Fig. 2 
shows the sectional end view of same. It will be 


readily seen that a considerable saving is effected 
by the box, Fig. 3, over the ordinary method of 
bedding in the floor and making a sloped joint over 
the gap-end. 

Where a large number of these castings is re- 
quired, it more than pays the founder to lay out a 
little capital in the making of a few good boxes, 
thereby ensuring better castings and less labour. 
Fig. 3 illustrates the complete box closed, as it 
stands when rammed up and ready for casting. 
Fig. 4 depicts the end of same, showing hinges 


THE FOUNDRY TRADE JOURNAL. 


Moulding Box for a Lathe Gantry. 


the end of the sheaves. This ensures an even flow 
of the metal when rising during the process of 
pouring; if these runners are omitted there is the 
liability of cold shot or cold seams, which look un- 
sightly, and at the same time jeopardise the strength 
of the casting. The sides D, Fig. 5, are then 
lowered down into position, bolted at the ends and 
rammed up in the usual way. If the carrying 
frames have been carefully designed no gaggers (or 
hookers as they are termed in the South), are re- 
quired for binding the sand. This joint is then 
made in the usual way, and the top box placed on 


Fic. 1.—PATTERN OF A LATHE GANTRY. Fig. 2.— 


SECTIONAL 


and bolting lugs by which the two sides are bolted 
together, also the frames which are bolted by 
}-in. bolts to sides of box for carrying the body 
of sand. Fig. 5 shows the end of box, illustrating 
how the sides are lifted away for the purpose of 
finishing. 

Method of Moulding. 

The box is stripped as shown at Fig. 5: then 
the bettom box A is filled with old sand to within 
14 in. from the joint B, and carefully rammed to 
ensure a goed level surface free from swells and 
strains. The facing sand is then laid on to the 
width of the pattern face and the whole again 
rammed until level with the joint B. Venting is 
thoroughly done, and the box is then strickled off 
lengthwise and sleeked with the trowel. Two straight 


END VIEW. 


to 


Fic. 3.—Box FOR MouLDING A LATHE GANTRY. 


in position and rammed up. 
described in Fig. 3 at the end of the box. 
the top box is lifted off and placed on trestles, a 
channel is made about 3 in. from the face of the 
pattern and about 1 in. deep. When water has been 
placed around the edge of the pattern the mould is 
vented along the channel about 2 in. apart for the 


The runner peg is 
When 


full length. The pattern is then drawn, and any 
loose edge on the joint edge is tightened down by 
placing a thin strip along the inside and sleeking 
with the trowel. The ends of the box are next un- 
bolted, the sides lifted back on the hinges and placed 
on props, as shown in Fig. 5. As a rule, there is 
little or no finishing to do at the sides, and what 
there is to do is in the best of posiions for being 
finished properly. It often occurs that there is a 


Fig. 4.—ENpD VIEW OF Box. 


edges, long enough to go the full length of the box 
and lay flat between the uprights C at ends of box, 
Fig. 5, are procured, and laid the same width 
apart, as the width of the print (A, Fig. 2). It 
is then necessary to strickle out between the straight 
edges to the depth of the print, when the bed will 
be ready to receive the pattern. If the bottom 
box hag been carefully made and double camber 
allowed in the pattern no trouble will be experienced 
so far as cambering is concerned. It is next neces- 
sary to ram up underneath the gap-piece, inserting 
wedge-shaped rams to connect between the gap at 


Fic. 5.—SHow1nG Box SIDES LIFTED AWAY FOR FINISHING. 


name to be placed along the side of gantry. This 
is best inserted in a core, but sometimes a name- 
plate is merely stamped in. However, be that as 
it may, it is an easy matter when the gantry is 
made in this manner. When the prints have been 
drawn from the sand the cores are placed in posi- 
tion, the sides are brought into position, the top 
box placed on, the ends bolted, the runner bush 
made, and it is ready for pouring. The writer has 
made castings 14 ft. long in this type of box, and 
has effected a considerable saving of time and labour 
over the old methods. 
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A report dealing mainly with the possible dangers 
arising from the transport and storage of ferro-silicon 
was issued last month by the Local Government Board, 
The report is written by Dr. 8. Monckton Copeman, 
Mr. 8S.’ R. Bennett, one of H.M. Inspectors of 
Factories, and Dr. H. Wilson Hake, F.I.C., and is of 
a most comprehensive character, a vast amount of 
useful information having been collected of the sub- 
ject of ferro-silicon generally. The enquiry embraced 
an extended investigation in Sheffield and on the Con- 
tinent, as well as complete chemical and microscopical 
researches. 


Summary of Conclusions. 

As a result of the investigation, Dr. Copeman states 
the following conclusions: 

Numerous accidents, fatal and otherwise, have been 
caused within the last few years by the escape of 
poisonous and explosive gases from consignments of 
ferro-silicon, which, in every instance, have been 
found to consist of so-called high-grade ferro-silicon, 
produced in the electric furnace. 

These accidents, for the most part, have occurred 
during transport of the ferro-silicon by water, whether 
in sea-going vessels or in barges and canal boats ply- 
ing on inland waters. 

These accidents have occurred in various countries 
and on vessels of different nationalities, while the 
ferro-silicon carried has, in almost every instance, 
been the product of a different manufactory. 

Ferro-silicon, especially of grades containing from 
40 per cent. to 60 per cent. of silicon, is invariably 
found to evolve considerable quantities of phos- 
phoretted hydrogen gas, and, in less amount, of 
arseniuretted hydrogen, both of which are of a 
highly poisonous nature. A certain amount of the 
gas evolved is present, as such, in the alloy, being 
‘occluded ” in minute spaces with which its substance 
is often permeated. 

As the result of careful investigation, it has been 
shown that certain grades of ferro-silicon notably 
such as contain about 33 per cent., 50 per cent., and 
60 per cent of silicon (corresponding possibly to the 
formule, FeSi, FeSi,, and FeSi,, respectively)—even 
when manufactured from fairly pure constituents, 
are both brittle and liable to disintegrate spontan- 
eously, this latter characteristic being apt to be 
specially marked in the case of the 50 per cent. 
grade. 

In the event of disintegration occurring, the amount 
of surface exposed will, obviously, be greater than if 
the mass were solid. 

Evolution of poisonous gases is greatly increased 
by the action of moisture, or of moist air, under the 
influence of which phosphoretted hydrogen is gener- 
ated from calcium phosphide, which, in turn, is 
formed, in large part at any rate, from the calcium 
phosphate present in anthracite and quartz, at the 
high temperature of the electric furnace. If spon- 
taneous disintegration of the alloy also occurs, much 
larger quantities of gas would be given off from such 
friable and unstable material, other conditions being 
equal. The greater or less tendency of a given sample 
to evolve poisonous gases, and even a rough estimate 
of their probable amount, may be arrived at by the 
use of test papers prepared with silver nitrate. 

There is no evidence that low-grade ferro-silicon 
(10 to 15 per cent.), produced in the blast furnace, 
has ever given rise to accidents of similar character 
to those known to have been caused by the high-grade 
electrically-produced alloy. Blast-furnace ferro-silicon 
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Nature and Uses of Ferro-Silicon. 


does not evolve poisonous gases even in presence of 
moisture. 

As regards ferro-silicon produced in the electric 
furnace, the evidence available goes to show that 
certain percentage grades are practically quite 
innocuous. This statement applies to grades of alloy 
of a silicon content up to and including 30 per 
cent., and probably also, though in considerably less 
degree, to those of 70 per cent. and over. 

In view of the fact that the use of ferro-silicon of 
grades ranging between 30 per cent. and 70 per cent. 
apparently is not essential in metallurgical operations, 
with the possible exception of basic steel manufacture, 
it will be advisable that the production of this alloy 
of grades ranging between these percentages shouid 
be discontinued in the future. 

The proprietors of iron and steel works making use 
of ferro-silicon will assist in the protection of their 
workpeople, and at the same time act for the public 
benefit, by restricting their orders to grades of this 
material, either not exceeding 30 per cent., or of 70 
per cent. and upwards, according to the special 
nature of their requirements. 

But as, pending international agreement on the 
question, intermediate percentages of ferro-silicon 
will doubtless continue to be manufactured and sold, 
the issue, by the Board of Trade, of special regula- 
tions will be necessary in order to obviate, so far as 
may be possible, chance of further accidents during 
the transport of this substance. 

Inter alia, these regulations should require a de- 
claration of the nature, percentage, date of manu- 
facture, and place of origin of any such consign- 
ment. 

Suggested Regulations. 

The precautionary measures proposed in connection 
with the storage and transport of ferro-silicon are as 
follows : — 

1. Ferro-silicon should not be sent out from the 
works immediately after manufacture, but, after 
being broken up into pieces of the size in which it is 
usually sold, should be stored under cover, but ex- 
posed to the air as completely as possible, for at 
least a month before being despatched from the 
works, 

2. Manufacturers should be required to mark in 
bold letters each barrel or other parcel of ferro-silicon 
with the name and percentage grade (certified by 
chemical analysis) of the material; the name of the 
works where it is produced ; the date of manufacture ; 
and date of despatch. 

3. The carriage of ferro-silicon on vessels carrying 
passengers should be prohibited. When carried on 
cargo boats it should, if circumstances permit, be 
stored on deck. If it be considered necessary to store 
it elsewhere, the place of storage should be capable 
of being adequately ventilated, and such place of 
storage should be cut off by air-tight bulkheads from 
the quarters occupied by the crew of the vessel. 

4. This regulation should apply to the transport 
of ferro-silicon on river or canal barges as well as on 
sea-going vessels. 

5. Storage places at docks or at works where ferro- 
silicon is used should have provision for free access 
of air, and should be situated at a distance from 
work-rooms, mess-rooms, offices, etc. 


Classification of Ferro-Silicon, 


Dr. Wilson Hake, as a result of his researches, 
classifies ferro-silicon as follows : — 


THE 


Class I.—10 to 30 per cent. silicon, containing 
practically no poisonous impurities and not liable to 
spontaneous disintegration. 

Class II.—70 to 96 per cent. silicon, not entirely 
free from poisonous impurities, but also not liable 
to disintegrate spontaneously, 

Class 111.—35 to 60 per cent. silicon, containing, in 
most instances, a considerable proportion of poisonous 
impurities, and, in addition, being more or less liable 
to spontaneous disintegration. 


The Present and Fut ire Supply. 

Notwithstanding, however, that practically all the 
chief shipping companies have cetermined, under 
existing circumstances, to discontinue acceptance of 
consignments of ferro-silicon from abroad, a certain 
amount of the material continues to reach this coun- 
try, owing to the fact that certain owners, in order 
to obtain trade, are willing to accept possible risk. 
As a consequence, what business remains has been 
transferred from East Coast to West Coast ports, 
and, at present, practically all consignments, com- 
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The Climax Cinder Mill. 
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paratively small in amount, from France, Austria, 
and Italy to this country, are being shipped from 
Tréport te Manchester. From Sweden, also, the 
traffic has now been diverted from Hull to Man- 
chester, an alteration of route which is stated to 
have involved considerable pecuniary loss. At this 
latter port the cargoes are discharged — into 
“flats,” in which they are taken back to Liver- 
pool, and from thence conveyed to Sheffield and else- 
where by rail. But owing to the fact that some, at 
any rate, of the high-percentage ferro-silicon still 
coming from abroad is consigned under the name of 
iron ore or other similar designation, it is practically 
impossible for the port authorities to afford any re- 
liable statistics as to the actual amount of this 
material imported. 

There can, however, be no doubt that agents’ and 
manufacturers’ stocks are becoming depleted, and 
that, in consequence, especially as no electrically-pro- 
duced ferro-silicon is being produced in this country, 
considerable anxiety exists as to how future needs 
for this material are to be met. 


It is not generally realised what a high percentage 
of metal is contained in cupola slag or cinder, and 
in ashes and skimmings in the brass foundry. It is 
a fact, however, that cupola slag frequently contains 
15 to 20 per cent. of iron, and brass furnace ashes 
and ladle skimmings frequently contain from 25 to 
30 per cent. of metal. The importance of recover- 
ing this valuable material, therefore, will be apparent 
to all foundrymen. The cinder mill illustrated here- 
with has been designed for recovering metal from 
cupola refuse, brass ashes, skimmings, sweepings, 
ete., in iron and brass foundries. It is entirely auto- 
matic in action and requires no water, the slag being 
ground dry. All the dust produced is carried away 
to a dust chamber, and not allowed to pollute the 
air. 

The machine consists of a ball grinding mill, into 
which the material is fed through the charging 
hopper shown on illustration. Enclosing the grinding 
mill there is a scouring drum by means of which the 
cinder is automatically separated from the metal, 
the latter passing to the outlet on the side of the 
machine opposite the hopper, the slag flour passing 
through an octagonal sieve and thence to the bottom 
outlet, where a magnetic separator will remove any 
fine particles of iron still remaining in it. 

The inside of the grinding drum is of steel, and all 
parts subject to wear are made so as to be readily 
renewable. The driving gear and grinding drum are 
fitted with easily removable dast-proof casings. The 
sieves are all made detachable, and are readily re- 
newed, 

The machine is set in motion and material fed 
into the hopper until the knocking of the balls is 
only faintly but distinctly heard. The machine is 
then allowed to run, and the material is fed into the 
hopper at intervals of from 10 to 15 minutes. After 
some time, depending upon the quantity of iron in 
the slag, the machine becomes fully charged with 
iron and is then stopped and run in the oppcsite 
direction and the iron thereby discharged. 

The magnetic separator delivers the slag flour on 
one side and the fine iron particles on the other, and 
is automatically stopped when the grinding mill is 


emptying. When the mill is being used for grinding 
coal dust, moulding sand or other materials, the 
magnetic separator is not run and the ground 
material does not pass through it. When the mill 
is used for grinding broken crucibles, brass ashes, 
ete., screens with smaller meshes, provided with the 
mill, are used, and the magnetic separator is placed 
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under the hollow axle of the mill so that any iron is 
separated from the brass as the recovered metal leaves 
the mill. 

The machine is entirely self-contained and can be 
located in any convenient position. 

The makers are Messrs. J. W. Jackman & Company 

Limited, Caxton House, Westminster, S.W, 
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On Friday, January 21st, before the Institu- 
tion of Mechanical Engineers, there was read an im- 
portant Paper prepared by Dr. W. Rosennain and 
Mr. F. C. A. H. Lantsperry, of the National Physical 
Laboratory, at Teddington, and embodying the “ Ninth 
Report to the Alloys Research Committee; on the 
Properties of some Alloys of Copper, Aluminium and 
Manganese.” The Paper, which extends to 175 pages 
and is illustrated by 16 plates and 45 Figs. in the 
letterpress, is too long to be dealt with in extenso 
in our columns, but an abstract of the authors’ re- 
marks introductory to the subject and a summary of 
their conclusions are here presented. 

The authors state that in the Eighth Report to 
the Alloys Research Committee Messrs. Carpenter and 
Edwards have described an extensive research into the 
properties of the alloys of copper and aluminium; to 
quote their own words they have carried the research 
to a point ‘‘ where the way is clear for investigating 
the influence of a third metal.” The present Report 
deals only with the properties of some of the more 
interesting alloys which result from the addition of 
manganese to alloys of copper and aluminium. At 
the outset the authors would, however, point out 
that the present research does not claim to deal ex- 
haustively with this group of alloys, particularly as 
regards their constitution. The choice of manganese 
as the first of the metals whose influence on the 
alloys was to be investigated rests in great part on the 
recommendation of the Alloys Research Committee, 
whose decision was arrived at from a consideration of 
the suggestions of those interested in the copper- 
aluminium alloys. This choice is also to be justified 
on purely metallurgical grounds. The plan which 
has been followed is that of first determining some 
of the more prominent features of the properties of 
the ternary alloys by means of what may be termed 
“exploratory’’ meltings made on a comparatively 
small scale, with the object of ascertaining approxi- 
mately the limits of usefulness of the range of alloys, 
and also of choosing a certain number of the most 
promising members of the series for closer and more 
exhaustive study. A series of such exploratory melt- 
ings has therefore been carried out for a range of 
ternary alloys corresponding to each of the two ranges 
of useful alloys of the binary series. 

The authors have endeavoured to explore that 
corner of the ternary system which embraces alloys 
containing less than 10 per cent. of manganese and 
less than 11 per cent. of aluminium with sufficient 
completeness to arrive at some estimate of the true 
constitution of this range. All the problems pre- 
sented by this limited range of alloys have by no 
means been solved, but the data given will, it is 
hoped, be sufficient to guide any practical workers 
who may wish to utilise these alloys. 

As regards the mechanical properties of the alloys 
studied, care has been taken to render the new data 
as closely comparable as possible with the mass of 
data contained in the Eighth Report, and frequent 
comparisons between the results of tests on the 
ternary alloys and the results contained in the Eighth 
Report have been given in the text. 

With regard to the general results obtained in the 
course of the present investigation, much must de- 
pend upon the point of view from which the properties 
of the alloys are considered. As regards the heavy 
alloys, viz., those whose principal ingredient is copper, 
the authors regard certain results as remarkable. 
As compared with the best of the binary alloys of 
copper and aluminium, the ternary alloys, which have 


heen closely studied, present certain advantages, 
chiefly consisting in a higher “ yield-point "’ (in so far 
as this term is applicable to such alloys at all), a 
slightly higher ultimate stress, and an undiminished 
ductility. 

A very remarkable result, and one which, if borne 
out by practical experience, should render these alloys 
of considerable value in several directions, is that 
relating to their resistance to abrasion. While the 
alloys are found to machine very readily and to be 
capable of taking a highly-finished surface, they pre- 
sent a resistance to abrasion which, under the test 
applied by Dr. Stanton's machine, places them in 
this respect considerably above ordinary tool steel. 
Under loads which would immediately indent and 
destroy any ordinary bearing metal, rings of these 
alloys have been run for a large number of revolu- 
tions with only an inappreciable amount of abrasion. 
As regards resistance to corrosion, both in fresh and 
sea water, the ternary alloys which have been in- 
vestigated appear to be at least equal to the copper- 
aluminium alloys and in some cases even show a slight 
superiority. 

As regards the light alloys, consisting principally 
of aluminium, the results of the present investigation 
are not so favourable. An interesting feature of the 
results obtained with these alloys is the determina- 
tion of the very great extent to which the properties 
of the metal depend, in the case of castings, on the 
temperature at which the metal is poured into the 
moulds. 

General Summary. 
Part I. 

Alloys Rich in Copper.—The mechanical properties 
of the alloys of copper and aluminium with manganese 
lying within the limits of an aluminium content of 
11 per cent. and a manganese content of 10 per cent. 
have been explored in the first instance by a series of 
twenty-two “exploratory” meltings of approximately 
20 Ibs. each, tensile tests of sand- and chill-castings 
of each of these alloys being made. The general in- 
ference drawn from the results is that the effect of 
manganese is in most respects similar to that of alu- 
minium itself, but that while larger additions of 
manganese render the alloy brittle and weak, the first 
effects of adding small quantities of manganese are 
to stiffen the alloys, i.c., to raise both their yield- 
points and ultimate strengths without diminishing 
their ductility. On the basis of this conclusion nine 
alloys, ranging in manganese content from 4} per 
cent. to 5 per cent., and in aluminium content from 
7 to 10 per cent., were selected for preparation on a 
larger scale and for more complete investigation. 
Subsequently only three of these were found suffi- 
ciently promising to warrant complete study, includ- 
ing kinetic tests. Tensile tests on these nine alloys 
in the form of sand-castings, chill-castings, rolled bars 
of various sizes and cold-drgwn bars, gave a series 
of interesting results, several of the alloys proving 
themselves decidedly superior to any of the binary 
alloys of copper and aluminium. Thus in the case 
of sand-castings, the alloy No. 2 containing approxi- 
mately 10 per cent. of aluminium and 1 per cent. of 
manganese, shows a yield-point of 14 tons per square 
inch, an ultimate stress of 35.76 tons per square inch, 
and an elongation of 22.5 per cent. on 2 in., as com- 
pared with the best of the binary alloys, described in 
the Eighth Report (No. 13), which gave a yield-point 
of 11.3 tons, an ultimate stress of 31.7 tons and 21.7 
per cent. elongation on 2 in. in the form of sand- 
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castings; again, the alloy No. 6 of the present series, 
containing approximately 9 per cent. of aluminium 
and 2 per cent. of manganese, gives almost exactly 
the same yield-point and ultimate stress as the 10 
per cent. copper-aluminium alloy, but shows 46 per 
cent. elongation on 2 in. as compared with 36 per 
cent. In the form of rolled bars % in. in diameter, 
ihe best of the ternary al'oys attain an_ ultimate 
stress of nearly 43 tons per square inch, with a yield- 
point of 23 tons and an extension of 22.5 per 
cent., while another alloy with a _ yield-point 
of 19 tons and an ultimate strength of 40.5 tons, 
shows an elongation of 40 per cent. on 2 in. The 
results of these more detailed tensile tests lead to the 
definite conclusion that the effect of the addition of 
manganese in relatively small quantities to alloys of 
copper and aluminium is to stiffen the alloy, i.e., to 
raise its yield-point and its ultimate strength without 
reducing its ductility to a corresponding extent. The 
similarity of properties between small chill-castings 
and hot-rolled bars, found by Messrs. Carpenter and 
Edwards, in the case of the 10 per cent. copper-abu- 
minium alloy, is not, however, reproduced in the 
present series of ternary alloys. 

Hardness tests, by both the Brinell ball method and 
by the Shore “scleroscope,’”’ have been made on the 
nine selected alloys, and their hardness numbers are 
found to differ only very slightly (Brinell number 
varies from 170 to 199), a result which is somewhat 
surprising in view of the comparatively wide varia- 
tions of tensile strength which exist between the 
different alloys. 

The torsion tests of these nine alloys yield results 
generally consistent with those of the _ tensile 
tests, but it is notable that alloy No. 9, containing 
approximately 8 per cent. of aluminium and 5 per 
cent, manganese, gives both the highest maximum 
strength (in torsion) and the largest angle of twist— 
a result which is remarkable since in most groups of 
alloys the angle of twist diminishes rapidly as the 
maximum strength increases. The ratio of maximum 
stresses as found by torsion to those found by tension 
tests varies somewhat, from 0.75 to 0.90, but never 
reaches or exceeds unity, as is the case with a number 
of the binary alloys of copper and aluminium. 

The whole of the nine selected alloys were, by the 
kindness of Professor Arnold, tested in the “‘ alternat- 
ing stress"? machine at Sheffield. The results show 
some considerable variations, which cannot, however, 
be ascribed to any lack of uniformity in the material, 
but the mean results indicate that while none of the 
present series of ternary alloys are quite as good 
under this test as the alloy No. 9 of the Eighth 
Report, yet in view of the much higher tensile 
strengths of the present alloys their behaviour under 
Professor Arnold's test is remarkably good. 

Three of the alloys, viz., No. 2, containing approxi- 
mately 10 per cent. aluminium and 1 per cent. man- 
ganese, No. 3, containing 10 per cent. aluminium and 
2 per cent. manganese, and No, 6 containing approxi 
mately 9 per cent. of aluminium and 3 per cent. of 
manganese, were chosen for further investigation. 
This included a determination of the elastic limit and 
elastic modulus, the autographic stress-strain diagram, 
the investigation of the effect of cold drawing on the 
elastic modulus of the alloys, tensile tests at high 
temperatures (up to 450 degrees C.), a series of 
dynamic tests carried out by Dr. T. Stanton, an ex- 
amination of the effects of heat-treatment, and fresh- 
and sea-water corrosion tests. 

The elastic limits, as observed by the Ewing ex- 
tensometer, were found to be approximately 8, 9 and 
12 tons per square inch for the three alloys in 
numerical order, while the elastic modulus ranger 
from 13.6 x 106 Ibs. per square inch in No. 2 to 
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14.9 x 106 in No. 6. It was found that cold-draw- 
ing does not appreciably alter the modulus, althou 
the elastic limit is, of course, very considerably 
raised. In view of the fact that the elastic limits 
found by the extensometer are lower than those de- 
rived from the alternating-stress tests, the autnors 
conclude that the elastic limits of the alloys in the 
condition as examined were in some way artificially 
depressed, and that normalised material would pro- 
bably yield higher values. The low values of the 
elastic moduli 2s compared with those of steel are im- 
portant as affecting the possible utility of these 
alloys in high-speed machinery, etc. 

The autographic stress strain diagram shows con- 
siderably lower vield-points than those obtained by 
the use of dividers on tests of 2 in. specimens; for a 
discussion of this discrepancy the reader is referred 
to page 80 of the main Report. 

Tensile tests at high temperatures were carried out 
in an apparatus very similar to that described in the 
discussion of the Eighth Report, and the results ob- 
tained are very similar to those found for the 10 per 
cent, copper-aluminium alloy. The tensile strength 
appears to be well maintained up to about 300 degrees 
C., but then falls off rapidly. The hope that the 
addition of manganese would materially improve the 
alloys in this respect has not been entirely verified, 
but there is some reason for believing that on pro- 
longed exposure to moderately high temperatures the 
ternary alloys would behave better than the pure 
copper-aluminiums. 

The dynamic tests carried out by Dr. Stanton in- 
cluded alternating stress-tests by direct reversals of 
stress, single-blow impact tests on the Izod 
machine and repeated bending-impact tests with two 
different values of blow. Under the alternating- 
stress tests the three alloys behave in an almost 
identical manner and the tests indicate that the safe 
range of maximum stress is approximately 25 tons 
per square inch when the rate of reversal approaches 
1,000 per minute; when this range is compared with 
that found for the copper-aluminium alloys of the 
Eighth Report at a slower rate of alternation, a cor- 
rection of 10 per cent. must be applied, with the 
result that a difference of about 1 ton per square inch 
remains in the calculated safe ranges, the difference 
being in favour of the pure copper-aluminium alloy 
(10 per cent.). Under the single-blow impact test, 
on the other hand, the present alloys show an absorp- 
tion of from 9.5 to 10.5 foot-pounds for fracture, the 
figure for the 10 per cent. copper-aluminium alloy 
being only 4.5. Evidently the influence of manganese 
makes itself felt in the power of the alloys to resist 
« sudden shock. Under the repeated bending impact 
test, with a tup weighing 6.15 lbs.falling through a 
height of 2.01 in., alloy No. 2 gives the best result, 
fracturing only after over 900 blows, while No. 6 fails 
under 600, the alloys under this test giving the same 
result as that derived from the mean of Professor 
Arnold's figures. With the lighter tup (4.71 Ibs.) 
and lesser fall (1.01 in.) which are ordinarily used in 
impact tests on steel, the order of the three alloys is 
changed; ali three, however, require more than 
10,000 blows, while the best result yet obtained with 
Swedish Bessemer steel in the same circumstances is a 
resistance to 6,000 blows. 

Abrasion tests were made on rings of the three 
alloys in Dr. Stanton’s rolling abrasion testing 


machine, and the alloys were found to offer a most 
remarkable resistance to abrasion; while rings of rail 
steel lost 64.5 milligrammes, and a ring of tool steel 
lost 27 milligrammes, a ring of alloy No. 6 only lost 
10 milligrammes, while alloys Nos. 2 and 3 behaved 
very nearly equally well. If the behaviour of the 
alloys in practice should bear out these remarkable 
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results, a field of special usefulness should be open to 
them, particularly as the alloys machine quite 
readily. 

The effects of both annealing and quenching the 
alloys at temperatures just above two critical ranges 
which have been observed on their cooling curves 
have been studied. Generally speaking, the result 
of either annealing or quenching from ,temperatures 
near 550 degrees C. (1,022 degrees F.) is not very 
marked, although annealing injures alloys Nos. 2 and 
3, while subsequent quenching only restores it partially 
to its original condition. Alloy No. 6, however, differs 
from the two others and from many other copper 
alloys in that annealing at 550 degrees C. does not 
injure it but rather improves it, so far as sand-cast 
specimens are concerned. Annealing any of these 
alloys at temperatures above 800 degrees C. (1,472 de- 
grees F.) is found to injure them very seriously, while 
quenching them from this higher temperature pro- 
duces a relatively hard and brittle material which 
possesses high tensile strength but very little ductility. 
The alloy No, 3, in the form of rolled bar quenched 
from 856 degrees C. (1,562 degrees F.), attains a ten- 
sile strength of 52 tons per square inch with an 
elongation of 3.5 per cent. This material shares with 
the cold-drawn bar of the same alloy the highest 
tensile strength yet found in these alloys, but the 
drawn bar has the advantage of possessing a higher 
elongation (10 per cent.). The *‘ annealing tempera- 
tures’’ of cold-drawn bars were also determined in 
connection with the study of heat-treatment, and it 
was found that the hardness due to cold working 
hegan to disappear after the alloys had been exposed 
to a temperature of 550 degrees C. 

Fresh- and sea-water corrosion tests were made by 
exposing samples of the alloys (sand-cast) to the action 
of fresh- and sea-water in tanks in the laboratory, the 
alloys being exposed both singly and in contact with 
mild steel plates. All the alloys exhibit a very 
marked resistance to corrosion; in fresh water the 
ternary alloys appear to be decidedly less liable to 
corrosion than the binary alloys of copper and alu- 
minium; in sea-water, on the other hand, alloy No. 2 
appears to lose nearly as much by corrosion as Naval 
brass; in alloy No. 6, on the other hand, no corro- 
sion whatever was observed. In addition to these 
laboratory tests, specimens of the alloys are under- 
going exposure to the sea at Portsmouth Dockyard. 
The results of sea exposure corrosion tests on copper- 
aluminium alloys are presented in an Appendix to 
the present Report. 

Special experiments were made to test the question 
whether alloys of the type of those here investigated 
could be prepared from manganese derived from a 
commercial 80 per cent. ferro-manganese; the results 
obtained show thatif a cupro-ferro-manganese is first 
prepared and the alloy made from this the results 


are satisfactory, but that it is not possible to use 
ferro-manganese directly for the preparation of the 
copper-rich alloys. 

The Constitution of the Alloys.—The work in this 


direction embodied in the present Report has been 
confined to an approximate study of the constitution 
of the ternary alloys containing less than 11 per 
cent. of aluminium and less than 10 per cent. of man- 
ganese. These have been studied by the determina- 
tion of cooling curves of over 100 alloys, while differ- 


ential cooling curves and photo-micrographs of a 
large number have also been prepared; some of 


these are reproduced in the Report. The results of 
the investigation, so far as the freezing points of 
the alloys are concerned, have been embodied in a 
model of the liquidus *’ surface of the alloys over the 


region named, and the contour lines of this model 
are reproduced in the Report. 


While a discussion of 
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the lower arrest points, indicating thermal changes 
taking place in the alloys after solidification, serves 
to show that the data as yet available—although very 
numerous—are not adequate for the solution of the 
very complex problems involyed, a discussion of the 
correlation of the shape of the © liquidus’’ surface, 
the micro-structure and the mechanical properties 
of the alloys reveals a series of interesting relation- 
ships, which serve to clear up the more general ques- 
tions as to the nature of the alloys. The conclusions 
arrived at are, briefly, that within the limits of the 
alloys studied, the constitution of the ternary alloys 
very closely resembles that of the binary alloys of 
copper and aluminium; manganese influences the pro- 
perties of the alloys in a manner somewhat similar 
to that of aluminium, but at a different rate. In no 
case does manganese give rise to the formation of a 
third phase, so that all the alloys consist of either a 
single solution (the « body) or of two phases, in each 
of which manganese exists in the form of a solid solu- 
tion. The compound Cu,Al appears to be capable of 
dissolving manganese, and there is no evidence of the 
formation of a ternary compound. The “ valley”’ 
or ternary minimum observed in the liquidus surface 
divides this range of alloys into two classes corre- 
sponding to the alloys of copper with aluminium, 
whose aluminium content places them on the copper 
side of the minimum in the liquidus, and those on the 
aluminium side of the minimum, the former being 
homogeneous and the latter duplex in structure. As 
regards the effects of annealing and quenching, the 
ternary alloys show a very strong similarity to the 
binary alloys. 


Part Il. 


The Alloys Rich in Aluminium.—A preliminary study 
of the aluminium-manganese series of binary alloys is 
briefly described, the principal results being that a 
binary eutectic is found to exist close to the aluminium 
end of the series, while the alloys on the manganese 
side of this eutectic contain increasing quantities of 
the compound Al.Mn. The existence of this hard, 
brittle compound at once limits the possible extent to 
which manganese can be usefully added to alloys con- 
sisting principally of aluminium. The study of 
ternary alloys has therefore been confined to the 
range containing less than 4 per cent. of either copper 
or manganese. 

The mechanical properties of this range have been 
studied by means of eight exploratory meltings of 
which tensile tests on sand- and chill-castings were 
carried out. The results of these tests, while not very 
promising in themselves, indicated that two alloys, 
viz., those containing 2 per cent. of copper and 2 per 
cent. of manganese, and 3 per cent. of copper and 
1 per cent. of manganese, respectively, were worthy 
of further study. Larger quantities of these alloys 
were accordingly prepared, and were studied on ~he 
same general lines as those followed in the case of the 
heavy alloys described above. The results obtained by 
tests on these alloys, prepared in large quantities and 
under more favourable conditions as regards melting 
and casting temperatures, led to the conclusion that 
these alloys are very sensitive to casting temperatures. 
This was tested subsequently by a special experiment, 
and it was found that while a chill-casting poured at 
a mean temperature of 680 degrees C. (1,266 degrees 
F.) gave a tensile strength of 11.6 tons per square 
inch with an elongation of 8 per cent. on 2 in., the 
same metal poured into a similar mould at a mean 
temperature of 750 degrees C. (1,382 degrees F.) gave 
a tensile strength of less than 6 tons per square inch 
and an elongation of only 2 per cent.—both castings 
being apparently quite sound. The results of tensile 
tests of sand-castings of the two selected light alloys 
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compare favourably with those of pure copper-alu- 
minium alloys, and this is still more notable in the 
case of the chill-castings. The tensile tests of alley 
No. 11 (3 per cent. Cu., 1 per cent. Mn) which stand 
at an ultimate strength of 12 tons per square inch, 
with an elongation of 13.5 per cent, on 2 in., are 
among the most remarkable results of the present 
Report, since they very considerably exceed the re- 
sults of any of the binary alloys of aluminium with 
copper. It was hoped that this difference in favour 
of the ternary alloys would be maintained when the 
alloys had been rolled into bars 4% in. in diameter, 
but although the results of tensile tests on these bars 
are slightly superior to those found in the binary 
series, the difference is not nearly so important as 
in the case of the chill-castings ; in the form of rolled 
bars there does not appear to be any advantage in 
using the ternary alloys as compared with the alloys 
of aluminium with copper alone. It was further 
found that the two selected light alloys could not be 
drawn cold to any considerable extent without draw- 
ing hollow, and even the moderate amount of cold 
working attempted in the case of alloy No. 11 in the 
process of “drawing and annealing’’ was found to 
produce hollowness; alloy No. 10, however, with 2 
per cent. of each added metal, stood the process of 
drawing with annealing in a satisfactory manner. 
The specific gravities of the alloys have been deter- 
mined in all the available conditions; they range 
for alloy No. 10 from 2.71 to 2.80, and for No, 11 
from 2.67 to 2.79. In all cases the rolled material 
is markedly denser than the chill-cast. 

The elastic limits and elastic moduli of the two 
alloys were determined with the Ewing extensometer ; 
the elastic limits are 7.15 tons for both alloys, while 
the elastic moduli are 10.75 106 and 10.4x 10° re- 
spectively. The elastic limits thus determined. agree 
approximately with the values deduced from alternat- 
ing-stress tests. 

Autographic stress-strain diagrams were also taken 
from the 8-in. specimens used for elastic determina- 
tion, and gave results which agree to a reasonable 
extent with the values found by tests on 2 in. speci- 
mens. 

The dynamic tests carried out on these two light 
alloys by Dr. Stanton were made at the same time 
as those already described ‘ua the case of heavy alloys. 
The alternating stress tests gave results which indi- 
cate that alloy No. 10 possesses a safe range for 
alternating stresses of 9.4 tons per square inch, while 
for alloy No. 11 the range is 8.8 tons per square inch. 
Under the single-blow impact tests the two alloys 
absorbed 4.1 and 5.5 foot-pounds at fracture— figures 
which in view of the relatively low tensile strength 
of these materials are surprisingly high. Under the 
repeated bending impact test as applied to the heavy 
alloys or to steel specimens, these light alloys would 
have fractured after very few blows; a lower height 
of drop was accordingly employed (0.71 in. instead of 
1.01), and with a tup weighing 4.71 lbs. the alloys 
fractured after 590 and 672 blows respectively ; these 
data cannot be readily compared with tests on other 
materials, but may serve as a basis for comparison 
with other light alloys which may subsequently be 
tested. 


The structure and constitution of the light alloys 
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has been examined by determinations of the cooling 

curves of all the exploratory heats and also of thirteen 
additional alloys made in small quantities for this 
purpose. The alloys all show at least two definite 
arrest points, while the majority show three, and 
two even show four such points. The data available 
and the very narrow range of alloys studied would 
have rendered the construction of a model of the 
equilibria unsatisfactory, and the constitution of the 
alloys is discussed only in general terms on the basis 
of the observed cooling curves and micro-structures. 
In these alloys three distinct phases are found; these 
are a solid solution which is pure or nearly pure 
aluminium, containing some copper, but practically 
no manganese in solid solution; the aluminium- 
copper compound CuAl, and the aluminium-manganese 
compound Al.Mn; the pyrometric evidence appears 
to indicate that the freezing points of the eutectics 
formed by each of these compounds in combination 
with aluminium are affected—in the ternary alloys— 
by the presence of the other compound in the mother- 
liquor, while a ternary eutectic of the three phases 
is probably found in most of these alloys, being, of 
course, the last body to solidify. The freezing tem- 
perature of this ternary eutectic appears to be 522 
degrees C. (972 degrees F.). Differential cooling 
curves of these alloys indicate that there are no 
thermal changes below the point of final solidification, 
so that no annealing or quenching experiments were 
required. The structure of alloys Nos, 10 and 11 is 
somewhat similar, exhibiting large crystals of the 
aluminium constituent, surrounded by a eutectic in 
which traces of the compound Al,.Mn are clearly dis- 
cernible. The structure of the “hot” rolled bars is 
somewhat remarkable, showing very marked signs of 
cold work, and thus indicating that the finishing 
temperature employed during the rolling of these 
alloys had been low enough to produce considerable 
cold working. 

As in the case of the heavy alloys, experiments 
were made to determine whether the use of ferro- 
manganese is permissible in the production of these 
alloys. A heat of an alloy of the type of No. 11 
was made in which the copper and manganese were 
introduced in the form of cupro-ferro-manganese 
previously prepared from ferro-manganese; the re- 
sulting alloy contained 0.1 per cent. of iron, and gave 
results which were only slightly inferior to those 
of the original alloy No. 11. An alloy of the type 
of No, 10 was prepared by the use of ferro-manganese 
direct, the resulting alloy containing 0.52 per cent. 
of iron, and this alloy gave results appreciably better 
than those obtained from the original No. 10. It is 
therefore probable that the introduction of small pro- 
portions of iron may materially improve these light 
alloys. 

The suggestion having been made to the authors 
that alloys of aluminium and manganese might possess 
a considerable power of resisting the attack of mineral 
acids, a series of experiments was made in which 
small blocks of a series of binary alloys of aluminium 
and manganese were exposed to nitric and sulphuric 
acid of 10 per cent. and 50 per cent. strengths; the 
results showed, however, that none of these alloys 


were even equal to pure aluminium in their acid- 
resisting properties. 


Morpey, Carney & Company, Liwitep, have deter- 
mined to ‘dispose of the Phoenix Foundry, Barry, and 
their shop on the East Bute Dock, as going concerns. 
The company’s business will, in the future, be con- 
centrated at Newport. 


Messrs. Watters & Company, 
power and lighting engineers, of 
Birmingham, 


engineering agents and 
Ocean Chambers, 
now hold the sole agency in Birmingham 
and the Midland Counties for Greenwood & Batley, 
Limited, of Leeds. 
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The following are abstracts of three Papers :— 
* Cast-Iron Fittings for Superheated Steam,” by Prof. 
Ira N. Hollis; “ The Effect of Superheated Steam on 
the Strength of Cast Iron, Gun Iron and Steel,” by 
Prof. Edward F. Miller; and ‘‘ Cast-Iron Valves and 
Fittings for Superheated Steam,” by Arthur S. Mann 

presented before the American Society of Mechani- 
cal Engineers, and published in their ‘ Proceedings.” 


Cast-Iron Fittings for Superheated Steam. 

The failure of a number of large cast-iron fittings 
in use with superheated steam has rightly created a 
widespread suspicion of this material when exposed 
to high temperature. Yet on this subject there is 
very little information of a character to justify the 
wholesale substitution of steel castings for the 
ordinary heavy cast-iron fittings. The doubt as to 
the reliability of cast iron has seemed to spring up 
with its use in long pipe lines to steam turbines 
where the temperature has ranged from 550 degrees 
to 600 degrees. This would lead one to ask if the diffi- 
culty has not been in the design of the piping systems 
rather than in the character of the material. Has 
not the cast iron taken the brunt of a new service, 
and has it not suffered in the estimation of the en- 
gineering public because the conditions of that service 
were not fully understood ? 

This brief paper is only intended as a record of 
some tests that may throw light on the subject. 
These tests were made for the Edison Illuminating 
Company, of Boston, for the purpose of determining 
the bursting strength under hydraulic pressure of 
some large fittings which were replaced with steel 
castings. It may be well to enquire what is actually 
known about cast iron subjected to high temperature ; 
that is, known without the possibility of controversy : 
—(a) Fittings have developed cracks and small 
changes of shape after a few months of actual service ; 
(b) fittings exposed separately to superheated steam 
at a temperature exceeding 500 degrees F. have 
shown a permanent increase of some dimensions; (c) 
the tensile tests of pieces cut from fittings that had 
failed in service indicate in some cases the possibility 
of permanent loss of strength. 

The remainder of the evidence in the case may be 
classed as good guesswork based upon some precon- 
ceived theory as to the behaviour of the constituent 
parts of cast iron in a rising temperature. 

One of the curious and interesting qualities of cast 
iron is its permanent increase of dimensions under 
high temperature. This is paralleled by the per- 
manent set of cast-iron test pieces when subject to 
very moderate tensile stresses. In both cases the 
cast iron apparently continues to grow at a decreasing 
rate, at least in some dimensions, when the high 
temperature or tensile stress is repeated. How long 
this growth would continue is not known. Its pro- 
bable limit is the flow of the material under the ulti- 
mate breaking stress. Cast iron may not be peculiar 
in this respect, and all materials may change per- 
manently their dimensions under moderate stress, the 
change growing with each imposition of the same 
stress. There is no doubt of this where the yield 
point has been exceeded. It may also be that all 
materials change permanently under repeated appiica- 
tion of high temperature. 

’ The cause of the persistent expansion under high 
temperature is still very obscure, but two possible 
agencies have been mentioned in a number of discus- 
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The Effect of Superheated Steam on Cast Iron 
and _Steel. 


sions: —(a) A chemical, or physical, change in the 
relation of the iron to the various foreign substances 
which fix it as cast iron; (6) a molecular change due 
to the fact that cast iron has no well defined elastic 
limit or modulus of elasticity. 

Both causes may be in operation at the same time, 
but the theory of chemical change has far less stand- 
ing than that relating to the stresses produced by 
unequal expansion. While there is a temperature at 
which carbon changes its relation to the iron, super- 
heated steam is probably well below that point except 
under very unusual conditions. That cast iron loses 
strength when exposed to superheated steam at 600 
degrees is not conclusively proved. The most that 
can be said is that test specimens taken out of cast- 
iron fittings after one year’s or more exposure to a 
temperature of 550 degrees to 600 degrees have shown 
a surprising irregularity of strength in the same cast- 
ing. But there is nothing to prove that new cast- 
iron fittings have not a great lack of homogeneity. 

The Paper then goes on to describe the essential 
features of the Edison station as follows: —The new 
part of the station is arranged in a series of complete 
units each consisting of one vertical Curtis turbine 
and eight boilers set in pairs. The main steam line ex- 
tends along the rear ends of the boilers just beneath 
the brickwork, four 8-in. vertical steam mains con- 
necting each pair of boilers with the main line. 
Three of the vertical mains discharge through gate 
valves into T’s, and the fourth, at the end of the 
line, through a gate valve into a bend. 

The first turbine units were provided throughout 
with cast-iron fittings, which were ultimately replaced 
with steel fittings. No expansion or slip joints are 
used. The main steam line (something over 103 ft. 
long) is anchored at the turbine end, and is allowed 
to expand freely in a longitudinal or horizontal direc- 
tion, carrying the lower ends of the vertical mains 
with it. The steam pressure is 175 lbs.; the super- 
heating generally amounts to 150 degrees F., although 
it is net constant. The actual temperature of the 
steam varies from 500 degrees to 580 degrees, so that 
the main line is changing in length from time to time, 
thus moving the lower ends of the vertical mains 
back and forth. A series of variable stresses are con- 
sequently introduced into all parts of the pipe system, 
probably affecting most seriously the T’s. It is this 
aspect of the case, namely, the effect of varying 
stresses upon cast iron at high temperature, that 
must be studied before a sound verdict can be 
reached. 

The Paper then goes on to describe the testing of 
a series of pieces taken from the different T's.’ 

It was fully recognised in the first of the tests that, 
while the material might not have suffered in service, 
nevertheless. parts of the casting might have. been 
weakened by the expansion stresses. For the purpose 
of testing this, two T’s were removed from the line 
and broken by internal hydraulic pressure, thus 
affording a definite idea of the strength of the cast- 
ings as a whole. A third casting, an L, not pre- 
viously in use, was added for comparison, but the 
two T’s which had been exposed to superheated steam 
of 578 degrees F. and less for fifteen months, or 
longer, when removed gave no indications of weak- 
ness. A careful examination disclosed no appreciable 
distortion, except in the faces of the flanges, which 
were no longer plane surfaces. 

As to the stress which existed in the T during its 
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service, that due to the steam pressure was small 
when compared with the actual bursting pressure, 
hut that due to expansion may have been serious in 
its effect. The first T in the main steam line was 
located at 4 ft. 8g in. from the anchorage, the second 
37 ft. 8g in., the third 70 ft. 8g in., and there was 
no expansion joint to ease off the pressure on the 
vertical mains. Taking the third T for purposes of 
illustration, certain suppositions can safely be 
made:—(a) The lower flange of the vertical pipe 
moves in a horizontal plane as the main pipe ex- 
pands, and, therefore, the lowest point of the axis 
of the pipe moves parallel to itself. (b) The upper 
end of the vertical pipe is practically fixed. The 
expansion of the main steam pipe thus puts an S 
bend in the vertical pipes, and introduces large bend- 
ing movements into both ends of it and into the T. 
The actual length of the pipe between its lowest 
flange and the upper end is 26 ft., but the length 
between the upper surface of the T and the upper 
end of the pipe is about 28 ft. 

The linear expansion of the main steam line is 
about 3 in. when heated to 578 degrees F. The effect 
of this is supposed to be halved by cutting the pipe 
short and springing the flanges into place when 
making the joints. There is thus an initial deflection 
in the vertical pipe. This is overcome as the pipe is 
heated and carried as much farther on the other side. 

After calculating the stress set up in the pipe by 
the deflection, the author proceeds : —This calculation 
is made under the supposition that the expansion of 
the pipe was lessend by an initial pull, and that all 
the joints came exactly fair before setting up the 
bolts. It is easy to imagine how serious the stresses 
might have become under actual conditions of in- 
accurate fitting. The one element of splitting the 
expansion is very uncertain. The stress might easily 
have been doubled, resulting in pulling the T quite 
out of shape, and in setting up internal strains 
certain to weaken the material in places. 

Under such conditions, it would generally be wise 
to replace cast-iron T’s with cast steel, which woutu 
yield more readily to expansion, and which would be 
safer at much higher tensile stresses. The reason 
for the substitution ought not to be lost sight of in 
such a case, if cast iron is to be judged fairly. It is 
made because it is cheaper, on the whole, to replace 
the cast iron with steel rather than to put in expan- 
sion or slip joints. Perhaps the steel casting is also 
much easier to take care of than any form of expan- 
sion joint. The unreliability of cast iron in such a 
service has nothing to do with the case; it is merely 
that the design usually adopted for steam piping 
does not quite fit cast iron. 


The Effect of Superheated Steam on the Strength 
of Cast Iron, Gun Iron, and Steel. 


This Paper describes some experiments made to 
determine the effect of superheated steam on cast 
iron, gun iron, and steel. From each piece to be 
tested two tension specimens were made, one to be 
subjected to the action of superheated steam, and 
one to be used in obtaining the original strength of 
the piece. The specimens to be subjected to super- 
heat were placed on a wire grating suspended at 
the centre of a 12-in. iron pipe about 3 ft. long, 
supported horizontally on brackets. The ends were 
closed by blank flanges. Steam was supplied by a 
small pipe, a flow at low velocity being maintained 
at all times. The under side of the pipe was heated 
by Bunsen gas burners. Thermometers, in wells reach- 
ing down to the grating on which the specimens were 
placed, gave the temperature of the steam, the 
pressure being read from a steam gauge on the supply 
pipe. 
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For the tests the average gauge pressure in the 
superheating pipe was 93 lbs., and the average tem- 
perature 660 degrees F. The gas flame was ex- 
tinguished at 5 p.m., and lighted again at 7 a.m. 
The temperature reached 660 degrees F. by 11 a.m., 
and by 5 p.m. would be as high as 700 or 720 degrees 
F. Steam was kept in the superheater during the 
night. The total time these specimens were exposed 
to superheated steam was 260 hours, and the ex- 
posure to saturated steam was 460 hours. A chemical 
analysis of the iron tested was as follows: — 


ace. | | | | 
Cast Iron, Gibby 
Foundry | 3.02 0.37 1.88 0.05 
Gun Iron, Hunt 
Spiller ... ae 3.25 | 2.60 0.24 0.54 0.09 0.41 
Cast Iron, Broad- | 
way Foundry 3.34 2.84 0,38 2.26 0.09 — 


For further tests which were made the average 
gauge pressure was 82 lbs., and the average amount 
of superheat about 390 degrees F. These specimens 
were subjected to superheated steam for 520 hours, 
and to saturated steam for 920 hours. A chemical 


| 
Total | Ge. Mn. a | 
| 
3.48 2.39 0.35 1.91 O11 0.24 
3.22 2.83 U44 2.62 0.4 0.61 


steel to 1,500 Ibs. of cast iron. The analysis of the 
gun iron showed—total carbon, 3.37 per cent. ; 
graphite, 2.44 per cent.; manganese, 0.34 per cent. ; 
sulphur, 0.11 per cent.; and silicon, 1.65 per cent. 

The composition of two of the rolled-steel pieces, 
No, 26 and No. 27, was as follows : — 


Total C. Mp. Si. Ss. 
No, 26 _ 0.73 0.026 0.026 0.85 
No. 27 — 0.90 0.031 OL5T 0.116 


A comparison of the ultimate strength per square 
inch of the original specimen, and the strength per 
square inch of the specimen which had been sub- 
jected to the action of superheated steam, indicates 
that the cast iron from the Broadway Foundry lost 
9.5 per cent.; that of the Gibby Foundry 2.4 per 
cent. The cast iron in the second series of tests 
apparently shows a gain in strength of 1.8 per cent. 
The gun iron shows a loss of strength of about 3.5 

r cent, in the first tests, and about 2.1 per cent. 
in the second tests. 

The tests on semi-steel show an average reduction 
of strength, due to exposure to the steam, of about 
0.4 per cent., four out of six pieces showing quite a 
reduction. Four grades of steel were tested; two 
pieces from a bar of 65,000- to 70,000-lbs. tensile 
strength, two from a bar of 75,000- to 80,000-lbs. 
tensile strength, two each from three bars of about 
90,000-lbs. tensile strength, and two from a bar of 
over 100,000-lbs tensile strength. The 65,000- to 
70,000-lbs. steel showed a loss of 1.8 per cent. due 
to exposure to the steam, the 75,000- to 80,000-lbs. 
steel a loss of 1.9 per cent., the 90,000-lbs. steel a 
loss of 1.5 per cent., and the 100,000-Ibs. a loss of 24 
per cent. 


While one is not justified in drawing many con- 
clusions from the results of as few tests as are quoted 
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analysis of three of the semi-steel specimens was as es 
follows : — 
This semi-steel was made by adding 200 Ibs. of 
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here, still it is evident that the metals tested have 
suffered a loss in strength due to their exposure to the 
steam. 


Cast-Iron Valves and Fittings for Superheated 
Steam. 

No doubt cast-iron fittings and valves can support 
a steady pressure of 200 lbs. without bursting, but 
there have been many failures when carrying super- 
heated steam of lower pressure. The fittings which 
are listed in many manufacturers’ catalogues as suit- 
able for 200-lbs. pressure, and which have to meet 
a close price competition, are not too well suited for 
permanent work of even 150 lbs. pressure, and many 
engineers prefer to design their own parts rather 
than to trust the usual run of commercial extra- 
heavy fittings. Probably on account of the adver- 
tised ability to support a high steady pressure these 
extra-heavy fittings and valves have been used in a 
number of instances for superheated work. After a 
short time, six months or even less perhaps, cracks 
make their appearance; valves leak, seats become 
loose, castings grow in length, and surface cracks be- 
come so large in size and in number that the casting 
is removed from the line. 

A few repetitions of this experience seem to justify 
the conclusion that cast iron is not fit material for 
high-temperature steam. The natural substitute is 
steel, which is used with fair, even complete, success 
in many cases, 

It is known that cast iron will grow with repeated 
heatings and coolings, and a rough experiment 
was tried by the writer with two samples, one of 
an ordinary cast iron, and a second of a high-grade 
cast iron, which has proved itself capable of carry- 
ing superheated steam and of which a detailed 
analysis is given in the course of this Paper. 
The two samples were each 6 in. long and 1 in. in 
diameter. They were placed in a banked fire over 
night, reaching a dull red heat, and were allowed to 
cool in the air, <A slight growth, as measured by 
micrometer, was found in each piece, This treatment 
was followed for two or three nights and the growths 
were measured. There was an increase in the length 
of each of the samples, the high-grade iron having 
increased in length slightly more than did the ordi- 
nary iron. The experiment, so far as it went, tended 
to show that the growth of cast iron does not neces- 
sarily unfit it for the usual degree of superheat in 
power-house work, 

Many grades of brass will crumble when heated in 
a forge to a barely visible red, and are quite unfitted 
to support any stress at such a temperature. But 
this characteristic in no way unfits very ordinary 
cast brass for saturated steam work, and one should 
not hesitate to use a valve of cast brass up to 3 in. in 
diameter for 150 Ibs. saturated steam pressure. Three 
inches is not usually exceeded, because valves with 
large brass bodies are expensive. 

Cases of failure have been cited to prove that 
something better than ordinary cast iron was needed 
for steam of 180 Ibs. pressure and 250 degrees super- 
heat. These failures came from two causes. In the 
first place the iron itself was not of sufficiently good 
quality; and, secondly, the parts were not thick 
enough. The static stress probably did not exceed 
1,000 Ibs. in the body; but static stress is not the 
important load which fittings have to support. 

Stresses from expansion and contraction within and 
without the casting and stress from pulling up joints 
no doubt greatly exceed the static load even in pipe 
very carefully erected. The troubles are aggravated 
by the action of the steam itself, but it is yet to be 
proved that the steam or its high temperature will 
of itself start cracks in a properly designed fitting. 


The ordinary commercial extra-heavy flanged T, 
8 in. inside diameter, has a body j in. and flanges 
1g in, thick. It is made of common iron, having a 
tensile strength of about 18,000 Ibs. Such a fitting 
will fail with superheated steam at 175 lbs, pressure 
and 200 degrees superheat. Within a year the inner 
surfaces will have a network of cracks, some of which 
will increase in depth till they extend through the 
body. The flanges will crack outward from the bolt 
holes and the fitting will become not only leaky but 
dangerous as well. The writer has observed just such 
castings, and similar effects have been experienced 
by a great many steam users, but the fittings are 
inherently weak to begin with, so that the failures 
do not prove that a heavier fitting of better iron is 
unsuited for superheated steam work. 

Within the experience of the writer steel fittings 
have failed with superheated steam. Out of twenty- 
five steel gate valves, 6, 8, and 10 in, in diameter, 
not more than four were fairly tight after one year’s 
service, the bodies themselves yielding enough to leak 
badly. Some defects in the castings developed, allow- 
ing steam to pass straight through the walls, when 
they left the foundry. Some of these defects were 
such that the fittings and valves could not be re- 
paired. In some cases seats were scraped in once or 
twice, and holes were plugged up or patched. Yet 
all these castings were heavy, materially thicker than 
the commercially extra-heavy cast-iron product, and 
had passed a rigid inspection, 

No doubt a thoroughly sound steel casting is able 
to withstand highly superheated steam. So far as it 
has been possible to observe, superheated steam does 
not of itself initiate defects, and it is not supposed 
that the sound metal undergoes a change, either 
chemically or structurally. But if there is an initial 
defect, superheated steam is much more active in 
bringing out the objectionable features of that defect. 
It may well be that the material within the body, and 
not a part of the actual metal, suffers through change 
of some sort. This material does not add to the 
strength of a casting, but it may serve to stop up 
holes if allowed to lie undisturbed. 

It would appear that some material better than the 
ordinary steel casting is desirable for high-tempera- 
ture work. Such a material is found in gun iron. 
Gun iron is nothing more than a high-grade cast iron, 
which any first-class iron foundry can produce. In 
the days of the smooth-bore cannon a few foundries 
discovered that it was possible to produce an iron 
having a tensile strength of 30,000 Ibs., or more. The 
Government specified it for its guns, and it was called 
gun iron. Probably a tensile strength of 30,000 Ibs. 
is not needed in steam fittings. but iron of that 
quality is well adapted for 180 lbs, steam with 300 
degrees superheat. 

It appears that certain elements in the iron are 
liable to cause trouble when present in excess, and 
perhaps the worst of these is silicon, though it is at 
present going too far to say that every high-silicon 
iron will fail, and that every low-silicon iron will 
In any event iron of low silicon, 


successful. 
in other words, gun 


ow phosphorus, and low carbon 


iron—has proved successful. 


A rire broke out on January 14 at the Cornwall 
Works, Smethwick, of Tangyes, Limted, and before it 
was brought under control serious damake had been done 
to one of the most important sections of the premises. 
The flames were first discovered in the cellar of the 
pump department and quickly spread. After practically 
gutting this department, the high wind carried the 
flames to an adjoining department, but this building 
was saved before the damage became serious. 


Herewith illustrated is a portable mould drier de- 
signed by the Hanna Engineering Works, Chicago, 
Ill., for reducing the cost of producing moulds for 
foundry work. The drier consists simply of a fur- 
nace chamber and a distributing pipe through which 
the heated air is driven. The body of the drier is 
made of grey iron castings provided with a lining of 
split firebrick, all joints being securely closed with 
clay. A rocking grate, which is also removable, is 
fitted in the bottom of the combustion chamber, which 
is about on a level with the top of the ash pit door. 
Coke is charged from the top, which is covered by a 
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Foundry Plant and Equipment. 


A Portable Mould Drier. 


made by means of ordinary fittings at the mould 
openings. 

Sufficient air for the operation of the drier is fur- 
nished by a 12-in. motor-driven fan, either direct or 
alternating current, of 1-5 h.p. capacity, the current 
for which can be supplied from an ordinary lamp 
socket on a lighting circuit. The fan and motor are 
bolted to the furnace casting, so that the entire equip- 
ment is self-contained, and by means of side lugs or 
handles near the top the drier can be conveniently 
lifted with a crane for transfer about the shop. The 
weight of the drier is 1,850 Ibs. 


hinged lid raised and lowered by a projecting lever. 
Air blast is introduced either above or below the fire, 
as may be desired, its course being controlled by two 
dampers. 

In starting, blast to the fire is admitted through 
the lower damper, and when thoroughly burning the 
air current is shifted to the combustion chamber. 
whence the heat is carried into the distributer and 
through connecting pipes to all the interior parts of 
the mould. These connecting pipes are inserted in 
holes provided in the bottom of the distributer and 
sealed with clay. Similar air-tight connections are 


An example of the economies effected by the saving 
of material that is ordinarily wasted, is seen in the 
application of apparatus such as that shown in 
Fig. 1, which illustrates a water cinder mill designed 
-and made by the Central Iron Works, Quincy, IIl., 
for saving iron and coke from cupola cinders and 


Two Views oF PorRTABLE MouLD DRIER, 


An Improved Water Cinder Mill. 


The time required for dyring a mould depends upon 
its size and the limit of time within which it is re- 
quired for use; on large moulds one or more driers 
may be used, thus hastening the —— One drier 


of this kind, it is claimed, will dry a mould for a 
9,000-lb. casting in 10 hours, with a consumption of 
400 lbs. of coke. In one instance a mould 27 ft. 
long, 9 ft. deep and 11 ft. wide for a 92-ton casting 
was dried with five driers running continuously for 
60 hours, and burning 4,500 Ibs. of coke. The fuel 
cost is economised by the use of refuse coke from bins 
ana cores. 


gangway cleanings. It is guaranteed to recover 95 
per cent. of the iron and about 80 per cent. of the 
coke from cupola cinders and gangway cleanings. 
The installation includes a tank of brick and con- 
crete divided into three compartments, the first of 
which is located directly under the mill and contains 
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the water supply for the pump; the second is used 
as a settling basin and the third for refuse matter. 
Cinders are first crushed in the mill and are then 
flooded with water raised from the tank by a centri- 
fugal pump which separates the iron from cinder and 
coke, carrying the latter out of the mill barrel through 
a hollow trunnion into a connecting cylinder screen. 
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countersunk rivets. The rivets being driven flush 
with the shell on the inside, a smooth, even surface 
is provided and the wear on the rivet heads is only 
equal to that of the shell. 

Water for the washing process is supplied by a 
centrifugal pump placed in the tank below the mill, 
as shown. To protect it from the cutting effect of 


FRONT VIEW 


Fic. 1.—WatTER CINDER MILL; SECTIONAL VIEWS. 


Revolving with the mill, the screen sifts out the dirt 
and cinders and discharges the coke into a convenient 
receptacle. 

The mill cylinder is formed of a rolled steel plate 
1 in. thick and contains a separating head at each 
end. It is belt-driven through a shaft and spur gear 
which engages with a large gear encircling the cir- 
cumference of one end of the shell. Ball and socket 
ring oiling bearings are provided for the trunnion 
and pinion shafts. The shell is joined on its longi- 
tudinal seam with a butt strap joint with deeply 


The Rapid Moulding Machine. 


The machine depicted in the accompanying illus- 
trations has been designed to meet the demand for 
a reliable and serviceable article at a modera‘e cost. 
It is intended for hand ramming, and does not re- 
quire compressed air, hydraulic, or any other motive 
power. It consists of a planed table, supported on 


Fig, 2.—Tue RArip MOULDING MACHINE. 


legs, braced with a collared tie bolt, thus giving firm- 
ness and rigidity, and is usually made to suit some 
standard size moulding box. 

The rising plate underneath the table is operated 
by a double crank shaft, with handle, and has a 5-in. 
travel, either for lifting the moulding boxes off the 
patterns, or for drawing the patterns through the 


sand and grit, the shaft bearing is lined with hard 
maple plugs bored to fit the shaft. To allow room 
for impurities that may find lodgment in the bearings 
to work out, a small space is left between each plug 
so that trouble from this source is minimised. The 
pump may also be used for draining the tanks, and 
to use it in this manner a hose is attached to the 
tee on the inlet pipe when, after closing the stop 
cock above it, water is diverted through the hose. 
The operation of the mill is stopped and started 
through a friction clutch. 


stripping plates. Moulding boxes of several sizes can 
be used on each machine, an extra plate or set of 
stripping plates being recommended for each size; 
these are easily fixed and quickly changed. 


Fic. 1.—Tue Rapip MOULDING MACHINE. 


The daily output for two labourers is about 100 
pairs of boxes in eight hours; they prepare the sand, 
pour the metal, empty the boxes, and re-mix the sand 
ready for use. 

The makers of the machine are Messrs. Jones & 
Attwood, Stourbridge, to whom we are indebted for 
these particulars. 
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Inventions. 


Applications for Patents. 


An asterisk indicates that a complete specification accom- 
panies the application. When inventions are communicated 
the names of the communicators are in brackets. 


1909. 

29,076. Manufacture of crucible steel. A. Reynolds. 

29,482.*Manufacture of steel. A. Reynolds. 

29,537. Gas valve for economising gas for - melting or 
mill furnaces. W. Lewis, 2, Florence Place, 
Griffiths Town, Newport, Mon. 

29,671.*Electric furnaces. O. Vogel. 

29,916. Method of alloying lead and aluminium. R. §. 
Portheim, 33, Barton Arcade, Manchester. 

30,075. Annealing furnaces. R. F. Hislop and G. R. 
Hislop, jun., 62, St. Vincent Street, Glasgow. 

30,428.*Cast metals. R. C. Totten. 


1910. 
20. Apparatus for use in casting metals. E. A. 
Jeffreys, B. Stevens, and J. Deakin, 58, St. Vin- 


cent Street, Glasgow. 
232, Alloys, P. R. Parsons and O. Silberrad. 
264. Automatic weighing apparatus. W. E. Hipkins 
and J. J. Burrows, Soho Foundry, Birmingham. 
672.*Electrical induction smelting furnaces. O. Mulacek 
and F. Hatlanek. 
673 & 674.*Electrical induction furnaces. O. Mulacek 
and F. Hatlanek. 
684.*Phosphorous metal composed of manganese and 
antimony. L. Goldberg. 
707. Zine-distilling furnace. H. Martin and J. R. Down, 
Adelaide Street, Swansea. 
994. Manufacture of steel. A. Reynolds. 
1,115.*Gas-fired furnaces for heating bars, rod iron, etc. 
P. Schmidt, 78, Fleet Street, London. 
Abstracts of British Patent Specifications recently 
accepted. 

11,033 (1909). Methods of Manufacturing Steel Ingots 
and Moulds therefor. E. Gathmann, 54, Lehigh Avenue, 
Bethlehem, Pennsylvania, U.S.A.—The invention re- 
lates primarily to the casting of steel ingots or alloy 
ingots which contract in their freezing or solidification 
from the hot liquid casting, and which are subse- 
quently pressed, tolled, or hammered into various com- 
mercial structural shapes and forgings. The primary 
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Methods of Manufacturing Steel Ingots 
and Moulds therefor. 


object of the invention is to manufacture steel ingots in 
such manner that the pipe or cavity which forms in the 
upper middle portion of the ingot is practically elimin- 
ated. Another object is to so mould the ingots that 
ingotism or the formation of large crystals in the 
structure of the ingot is greatly reduced. Figure 1 
shows a vertical central section through an ingot mould 
which may be employed in carrying out the invention ; 
Figure 2 shows a side elevation of the mould shown 
in Figure 1, the stool or base being in section; Figure 3 
shows a horizontal section on the line 3—3 of Figure 2 
looking in the direction of the arrows; Figure 4 is a 
perspective view showing a modified way of closing the 
top of the mould; Figure 5 shows a side elevation of a 
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modified form of mould; Figures 6, 7 and 8 show 
other ways of effecting the absorption and radiation 
of heat in the lower portion of the mould. An essential 
characteristic of the moulds is that their construction 
is such that all the molten mass below a relatively 
small part at the upper end of the mould, is cooled by 
radiation more rapidly than the feed molten metal to 
the pipe or cavity formed in the lower portion of the 
mass while the latter is freezing, or contracting, and 
until the solidification of the ingot is completed. This 
may be accomplished in various ways. In the mould 
shown in Figures 1, 2, and 3, the lower part below the 
line X—-X is relatively thick, while the upper part of 
the mould above the line X—X is relatively thin. This 
ensures a quicker absorption of heat from the lower 
part of the molten mass, and the lower part of the 
mould below the line X—X is provided with roughened 
or serrated surfaces, as indicated at a. As shown, these 
surfaces are provided by employing _horizontally- 
arranged ribs and intervening grooves, as this construc- 
tion is well adapted to favour heat radiation. 


17,342 (1909). Electric Furnaces. Aktiebolaget Elek- 
trometall, Bergatan, 43, Stockholm, Sweden.—The 
lower portion of the shaft communicating with the 
smelting chamber is constructed in such a form that it 
expands upwards. Thus, at the bottom, a contraction 
is formed, through which the material must pass before 
coming into the wider smelting chamber arranged 
below. Consequently, a part of the pressure of the 
material in the shaft is taken up by the conical walls 
of the shaft, so that the pressure upon the material in 
the smelting chamber is reduced, and the existence of 
free spaces is made sure. Figure 1 represents a vertical 
section of the furnace drawn on the line A, B, in 
Figure 2, which latter is a plan of the smelting 
chamber. 1 is the smelting chamber, corresponding to 
the so-called hearth in an ordinary blast furnace, where 
the electrodes 2 are put in contact with the charge. 


Electric Furnaces. 


3 is a shaft which, by means of an iron structure 4, 
rests on pillars 5 in order that it may not press on the 
cupola 6, ——- the smelting chamber. The lowest 
part of the shaft has, as can be seen from the drawing, 
a smaller interior diameter than either the smelting 
chamber or the higher part of the pipe or shaft. The 
fact that the furnace, above the smelting chamber, has 
a contracted part from which the smelting chamber 
expands downwards and the shaft expands upwards, 
and that the electrodes are arranged in such a way 
that they come into contact with the charge below this 
contracted part, constitutes the characteristic feature 
of the invention. The cupola 6 should be formed or 
curved in such a way that, between the walls of the 
cupola and the charge which is sinking down through 
the shaft, there shall always be one or several free 
spaces. The electrodes 2 should be so placed that they 
enter into the charge at places where such free spaces 
exist. By means of this arrangement no consider- 


able degree of heat will be developed in the immediate 
neighbourhood of the brickwork, whereby the latter 


will be afforded the greatest protection possible from 
the heat. 
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Publications Received. 

Tue “Practica, Pocket Book AnD 
Diary ror 1910. London: The Technica] Publishing 
Company, 55 and 56, Chancery Lane, W.C. 

The utility of this pocket book, which has in pre- 
vious years found considerable favour amongst the 
engineering public, remains unimpaired in the new 
edition. Some additional items have been added, 
including notes on fuel testing, condensers, friction 
of air and water in pipes, alloys, table of properties 
of metals, pyrometry, suction gas producers, etc., 
all of which help to maintain the value of the com- 
pilation. 

Tue ‘ Practica, Enoineer ” Exectricar Pocket 
Book anp Diary ror 1910. London: The Technical 
Publishing Company, Limited. 

The new edition of this helpful pocket book has 
heen overhauled in order to bring it up to date, and 
the whole of the articles on magnetos, dynamo design, 
etc., have been revised by Mr. C. C. Hawkins, M.A, 
(Oxon). Among the new items are storage batteries, 
the design of motor starting resistances, water re- 
sistances for testing purposes, the transformation of 
currents for power purposes, types of underground 
boxes, and a number of others. 


Tne Scrence Year Book anp Diary ror 1910: 
London :—King, Sell and Olding, Limited, 27, Chan- 
cery Lane, W.C. 

This is the sixth year of issue of this book, which 
includes astronomical, physical, and chemical tables, 
and a summary of progress in science. It embodies 
a lot of interesting and valuable information on 
scientific subjects. Several features which do not 
appear to have met with special demand have been 
omitted, but many add:tions have been made, such as 
a map of coming solar eclipses, details of airships 
and aeroplanes, prices of metals, ete. Very handy, 
too, is the directory of per‘odicals, cocieties, prizes, 
and awards. In the diary section of the book one 
page is allotted to each day, and other pages are 
ruled for a monthly cash account. 

Honers & Company, 14, Devonshire Square, Bishops- 
gate, E.C. An illustrated circular relating to their 
turbine blowers and steam-turbine-driven fans for 
foundry use has been issued by this firm. An im- 
provement, recently introduced into these appliances 
by Mr. R. J. Hodges, now enables them to be con- 
structed for air pressures up to 20 lbs. per square 
inch. One of these latest types of turbine blowers, 
with direct-coupled motor, has recently been supplied 
by the firm to Messrs. Bolckow, Vaughan & Company, 
Limited, for their new foundry at Middlesbrough, 
and is stated to exhibit remarkable economy, absorb- 
ing only 2.4 h.p. of electrical current per ton of metal 
melted. 

Reply. 
Books on Cupola Practice.. 

A reader enquires for particulars of a book on 
cupola practice, but we cannot at the moment trace 
a work devoted entirely to that subject. There was, 
certainly, a very comprehensive work, by Edward 
Kirk, on “ Foundry Cupolas,” but we learn from the 
British representatives of the publishers, that this is 
now out of print, and cannot be obtained. In a num- 
ber of foundry text-books, however, will be found 
sections dealing with cupola practice ; amongst these 
may be mentioned “The Moulder’s Text-Book,’’ by 
Thomas West (this being Part II. of ‘‘ American 
Foundry Practice’’). In this book are given, in addi- 


tion to a general section dealing with cupolas, forty- 
six reports of cupola workings collected by the author, 
and relating to American cupola practice. Other 
authors have also presented a good deal of useful in- 
formation on the subject in their text-books, and it 
is scarcely safe to recommend any particular one as 
being the best. 
Tue Eprtor, F.T.J. 


Queries. 


Mixture fox Brake-Blocks. 
Will any reader kindly give a good mixture of metal 
for brake-blocks, chilled and ordinary ? 


Alloying Nickel and Cast Iron. 

Will any of the readers of this Journal give me 
information as to the best methods of alloying or 
mixing nickel with cast iron. I desire to cast a 
number of small parts which are subject to steam con- 
taining acid matter, and think that a mixture of these 
meta!s will give a good wearing material. 


Personal. 


Tue late Mr. W. H. Tylor, of J. Tylor & Sons, 
Limited, iron and brass founders, left estate valued at 
£63,848 gross. 

Tue late Mr. R. F. Martineau. J.P., of Edgbaston, of 
Martineau, Beames & Madeley, Limited, brass founders, 
left estate valued at £8,486. 

Persona estate valued at £768,420 has been left by 
the late Mr. Alexander Fleming, of Wm. Baird & 
Company, Limited, ironmasters, Glasgow, who died in 
October last. 


Proresson H. Payne, Professor of Engineering at 
the South African College, Cape Town, has been ap- 
pointed to the Chair of Engineering at the Melbourne 
University, Victoria. 

Tue gross value of the estate left by the late Mr. 
William Statham, of The Redings, Totteridge, Herte., 
a director of Andrew Handyside & Company, Limited, 
is £50,983, with net personalty £44,142. 

Pror. Wa. GowLanp, past president of the Institu- 
tion of Mining and Metallurgy, has been appointed 
Emeritus Professor of Metallurgy at the Royal School 
of Mines, by the Governing Body of the Imperial Col- 
lege of Science and Technology. 

Mr. H. Pirkinetoxn, M.1I.C.E., M.1.Mech:E. (past 
president of the British Foundrymen’s Association) of 
the Sheepbridge Coal and Iron Company, Chesterfield, 
has been appointed as the representative of that Asso 
ciation on the Committee of the International Associa- 
tion for Testing Materials. 

Mr. James Dunn has resigned his position as a direc- 
tor of Vickers, Sons & Maxim, Limited, but will act 
in future as consulting naval architect for the company. 
Mr. James M‘Kechner has now been elected a director 
to fill the vacancy on the board caused by Mr. Dunn's 
resignation, and will be resident at Barrow-in-Furness. 


Tur death is reported of Dr. Charles B. Dudley, 
chief chemist for the Pennsylvania Railroad Company, 
U.S.A., aged 68 years. He was one of the most pro- 
minent scientists in the United States, and won inter- 
national fame as a testing engineer. He was a 
graduate of Yale College, a doctor of philosophy, presi- 
dent of the American Chemical Society, member of the 
British Iron and Steel Institute. president of the 
American Society for Testing Materials, and was 
recently elected president of the International Society 
for Testing Materials at the meeting of the society 
held in Copenhagen, 
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THE FOUNDRY 


Trade Talk, 


Bascock & Wrtcox, Limitrep are removing their Man- 
chester office from 14, Deansgate to 30, Cross Street. 

James Staten & Company, Limirep, engineers, have 
removed to 50 and 51, Wells Street, Oxford Street, 
London, W. 

Mr. A. P. Hastam has established himself in business 
at Suffolk House, Laurence Pountney Hill, London, 
E.C., as an engineers’ agent. 

We understand that a well-known Rotherham firm have 
acquired land at Kilnhurst on which to erect works for 
the building of railway wagons. 

Messrs. A. AsH and H. M. PartrRinGeE, ironfounders, 
Willenhall, Staffs, trading under the style of Arthur 
Ash & Company, have dissolved partnership. 

THe UNpeRFeep Stroker Company, LIMITED, have 
appointed Messrs. D. T. Keymer & Company, 34, 
Mangoe Lane, Calcutta, as their Indian agents. 

Messrs. W. Darsy and I. Darsy, metal workers, 
Weston Street, London, W.C., trading under the style 
of Darby & Sons, have dissolved partnership. 

Brotuers, Limrrep, Royal London House, 
Finsbury Square, London, E.C., have been appointed 
sole agents for the Turner Oil Filter Company. 

Messrs. Watson & Wuyte, 19, Waterloo Street, 
Glasgow, have been appointed agents for Glasgow and 
district for Feld Brothers & Company, Limited. 

Messrs. Simkins & Haptey, Baltic Works, Willen- 
hall, will in future manufacture the locks of Stevens 
Patent Lock Co., 38, Crutched Friars, London, E.C. 

Mr. V. O. Curts, lately commected with Mr. T. Scott 
Anderson, consulting and contracting engineer, 


Sheftield, has established himself in business as an 
engineer. 


A FIRE occurred in a foundry at the works of John 
Brown & Company, Limited, Sheffield, recently. The 
damage was fortunately confined to the roof and 
woodwork. 


An outbreak of fire ocourred at the premises of 
Saunders, Davies & Company, Limited, brassfounders, 
9), Dartmouth Street, Birmingham, recently, but the 
damage was not heavy. 


A 250-x1Lo electrical furnace of the Grondal Kjellin 
type is being installed at the Brightside Works, Shef- 
feld, of Wm. Jessop & Sons, Limited, by Wellman, 
Seaver & Head, Limited. 


A pIssoLuTion of partnership is notified in connection 
with Messrs. H. D. B. How, and W. W. Partington, 
engineers, Taffs Well, Glam., who traded under the 
style of How, Partington, & Company. 

Messrs. Rp. Wuire & Sons, of Widnes, have re- 
cently secured orders for switches and crossings from 
the G.I.P. Railway, and also from the Agent-General of 
the Transvaal for the Central South African Railways. 


Messrs. H. Hastincs and T. C. Roserts, electrical 
and general engineers, etc., Barcelona, Spain, and Queen 
Victoria Street, London, E.C., trading under the style 
of Hastings, Roberts & Company, have dissolved part- 
nership. 


Tue business of the late William Baird, engineer 
and bridge builder, Temple Iron Works, Temple, Glas- 
gow, carried on under the style of William Baird and 
Son, has been acquired by Mr. W. M. Baird and Mr. 
W. C. Warrand. 

Tue Iron Company, LimitTep, have 
appointed J. C. Abbott & Company, Limited, Prince’s 
Chambers, Corporation Street, Birmingham, their sole 
agents for the sale of Willingsworth basic, forge, and 
foundry pig-iron. 

Hickman, Batcnetor & Company, Limirep, Bread 
Street House, London, E.C., have been appointed by 
Messrs. W. N. Brunton & Son, of usselburgh, 
Scotland, as their sole representatives so far as the 
export trade in London is concerned. 


Messrs. Trier BrotrHers, engineers and manu- 
facturers, 1, Great George Street, Westminster, S.W., 
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and the Cumberland Works, New Church Road, Camber- 
well, London, 8.E., have removed their offices to Caxton 
House, Westminster, London, S.W. 


Hickman, Batcueton & Company, Liirep, Broad 
Street House, London, E.C., have béen appointed by 
Wright, Bindley & Gell, Limited, of Birmingham and 
Shettield, as their sole agents for London, as concerns 
the export trade to Japan and China. 


Messrs. H. Marcortry, Broad Street House, New 
Broad Street, E.C., have taken up the sole agency of 
the United Kingdom for home and export of Messrs. 
Malmedie and Co., of Dusseldorf, manufacturers of all 
kinds of machinery for making wire nails, ete, 


Vickers, Sons & Maxim, Limrtrep, of Barrow have 
placed an order with Masons Gas Power Company, 
Limited, Manchester, for shipyard furnace plant, con- 
sisting of gas producers, ship frame furnaces, steel 
chimney, the necessary flues, etc. 

Tue partnership heretofore subsisting between Mr. 
H. E. Smith and Mr. J. W. H. Hawes, formerly carry- 
ing on business as engineers at 52, Frederick street, 
Edinburgh, and 233, St. Vincent Street, Glasgow, under 
the style of the Tayler Smith Company, has been dis- 
solved. 

Messrs. P. H. Bonvittran & E. Ronceray, Paris, 
manufacturers of foundry moulding machines, American 
patent rights for which have been controlled for the 
past two years by the E. H. Mumford Company, Phila- 
delphia, have taken over the patents and equipment 
from that Company. 

Ricnarp Nevitt & Company, Limirep, Wern Iron 
Works, Llanelly, South Wales, are making a large 
rolling mill engine flywheel for the new plate mills that 
are being installed at the Orb Iron Works, Newport, 
Monmouthshire, of John Lysaght, Limited. The wheei 
when completed will weigh 120 tons, and have a 
diameter of 32 ft. 

Tue trustee of the sequestrated estate of Ralston, 
Goodwin & Company, Craighall Iron Works, Glasgow, 
intimates that an account of his intromissions with the 
funds of the estate brought down to December, 15, 
1909, has been audited by the commissioners, who have 
postponed the declaration of a dividend till the recur- 
rence of another statutory period. 


Tue price of space at the Engineering and Machinery 
Exhibition is the same to all, viz., 4s. or 3s., regu- 
lated by position. Exhibitors desiring electricity tor 
power will be charged the net rate fixed by the Man- 
chester Corperation, which will not exceed 14d. per 
unit. The voltage for 3 h.p. and over is 400. Elec- 
tricity for lighting purposes is 200 volts, and will be 
charged at a net rate. 

Mr. G. Bravtik, engineers’ agent, of 217, Upper 
Thames Street, London, E.C., and Sydney, N.S.W., has 
decided to separate his engineering department from his 
ordinary supply business, and has established a branch 
under the style of the Braulik Engineering Company, 8, 
Lambeth Hill, Queen Victoria Street, London, E.C. 
Mr. Eugéne-Brown, M.I.E.E., Has now joined Mr. 
Braulik in the business. 


Tue WorkinctTon Iron anp Steet Company, Limite, 
propose installing a mill for the manufacture of steel 
tyres and axles at their Derwent Works, Workington. 

he contract for the construction of the mill has been 
let to Messrs. P. R. Jackson & Company, of the Salford 
Rolling Mills, Manchester. The company have also 
determined to modernise the plant in one of the steel 
rail mills at these works. 


Mr. F. A. S. ANDREW, who has been associated with 
the Pyle & Blaina Works, Limited, for the past 20 
years, has now joined E. A. Herbert & Company, 
Limited, Lloyd’s House, 6, Lloyd’s Avenue, E.C., as 
a director, and will supervise in particular the depart- 
ment dealing with spiegeleisen, ferro-manganese, ferro- 
silicon, silico-spiegel, and all other alloys, manganese, 
manganiferous, iron, and other ores. 

Tue business of Selig, Sonnenthal & Company has, 
for family reasons, been formed into a private limited 
liability company, under the style of the Selson En- 
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gineering Company, Limited. All the assets and liabili- 
ties of the old firm of Selig, Sonnenthal & Company, 
London, and the Selson Machine Tool Works, Coventry, 
have been taken over by the new company, and the 
business will be carried on exactly as before, and under 
the same management. 

In connection with the Certificates of Origin on In- 
voices for Canada we understand that from February 1 
the country of origin in respect of each imovorted 
article shall be specified on the margin opposite to such 
article, or elsewhere on the invoice, when the articles 
are for entry in Canada under the British Preferential 
Tariff. A Certificate of Origin is prescribed to be 
written, printed, or stamped on the face or back of all 
invoices of articles for entry. 

Me. Witiiam Tozer, of 328, Tower Buildings, Water 
Street, Liverpool, has resigned his position as director 
and secretary of James H. Tozer & Son, Limited, and 
the English McKenna Process Company, Limited, both 
of Birkenhead and London, and has established himself 
as an iron and steel merchant and railway plant con- 
tractor. He has been appointed agent for Liverpool 
and district and for North Wales for the Shelton Lron 
and Steel Company, Limited, Stoke-on-Trent. 

In this column, last month, we announced that the 
British Corporation for the Survey and Registry of 
Shipping, after exhaustive tests, had sanctioned the use 
of the Thermit process for repairs to fractured stern- 
posts, lower portions of rudder frames, ete., in American 
ports. We should have stated that the process was 
sanctioned irrepective of where the repairs are carried 
out. Their sanction is the result of welds carried out 
in London, and tested by the Sheffield Testing Works, 
Limited, and others. 

Gitpertson & Company, Limirep, of Pontardawe, 
South Wales, are carrying out extensive improvements 
at their steel works. The new plant, which will be 
supplied by Wellman, Seaver & Head, Limited, will 
consist of one 50-ton basic open-hearth furnace, com- 
plete with charging and tanping platforms, valves, 
chimney, casting pits and producers, also roof and run- 
ways for the melting shop, and one overhead type 
open-hearth charging machine, with auxiliary trolley 
for handling charging material. 

Ow1ne to the increased enquiries for the vertical, 
high-speed, multi-cylinder gas engines which the 
Anderston Foundry Company, Limited, have recently 
put on the market, it has become necessary to open 
a London office, and in future all London business 
relating to this department will be dealt with at the 
office at Queen Anne’s Chambers, Westminster, Lon- 
don, 8.W. Mr. Frank Adcock, who has been associated 
with the development of this engine at the company’s 
works since its inception, is in charge of this office. 

NOTWITHSTANDING the representations made by the 
British Chamber of Commerce in Paris concerning the 
prohibitive character of the proposed duty on high speed 
steel, as well as of the proposal to tax this steel accord- 
ing to the percentage of tungsten or other metal con- 
tained, the Chamber of Deputies has adopted the duty 
of 50 frs. per 100 kilos on steel containing over 2 per 
cent. tungsten, 4 per cent. chrome, or 1 per cent. 
molybdenum. In the course of the discussion in the 
Chamber of Deputies it was stated that steels worth 
under 50 frs. per 100 kilos would be classed in future 
as “ Ordinary Steel ” as at present, if accompanied by 
a certified invoice. 

Brown Bayiey’s Sreetworks, Limitep, have just 
completed the erection of a second Siemens’ furnace of 
a melting capacity of 20 tons. The dimensions of the 
two furnaces, which embody the latest improvements of 
the builder, Mr. C. P. Wincott, Sheffield, are 62 ft. by 
14 ft., whilst they are of remarkably strong construc- 
tion,. about 250,000 bricks, braced and tied by some 200 
tons of steel and iron, being used in the construction 
of each. The furnaces occupy the Southern extremity 
of a tract of land which faces the present offices, and 
is some 13 acres in extent. We understand that further 
extensions, including the erection of new offices, are 
likely to be put in hand at an early date. 

Ar a recent meeting of the members of the London 
Chamber of Commerce interested in raw and manufac- 
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tured metals, it was resolved to ask the Council of 
the Chamber to sanction the formation of a Metal Trades 
Section. An Organisation Committee was formed consist- 
ing of the following gentlemen, with power to add to 
their number:—Mr. J. H. Heap (the British Mining 
and Metal Company, Limited), Mr. Edw. W. Neems, 
Mr. Eliot Howard (Hayward-Tyler & Company, 
Limited), Mr. Pitt Becker (Brandeis, Golschmidt & 
Company), Mr. W. A. Walber, Mr. John A. Lloyd 
(A. Lloyd & Sons, Limited), Mr. Jas. Whitby (Geo. 
Warren & Company), Mr. C. Engholm (Henry R. Mer- 
ton & Company).” 


Ir is proposed to form a National Industrial Educa- 
tion League, the leading spirit in the movement being 
Mr. R. Applegarth. Central Offices have already been 
established at Craig’s Court House, Charing Cross, 
London, 8.W. The promoter has already received the 
approval of no less than 74 trades’ councils and of the 
representatives of industrial workers in upwards of 190 
different towns. During many yeais past much useful 
work has been done in promoting technica] instruction 
by Government assistance, municipal effort, individual 
enterprise, and philanthropic help, but experience has 
proved that while such piecemeal efforts have un- 
doubtedly benefited many, it has left uncared for—-and 
can never reach—the bulk of the children who are 
destined to become industrial workers. 


Tue twenty-second annual dinner of the “SS” De- 
partment of Tangyes, Limited, Smethwick, held at the 
Exchange Restaurant, Birmingham, proved a most in- 
teresting and enjoyable social function. About 70, fore- 
men, draughtsmen, and agenis were present, and the 
gathering was presided over by Mr. F. Greenway, in 
the absence of Mr. J. Robson, who was abroad in the 
interest of the firm. The toast “ Success to the Corn- 
wall Works ” was given by Mr. T. Saunders, and sup- 
ported by Mr. W. Thompson, the head of the general 
offices. The concert, which succeeded the dinner, was 
greatly appreciated, being considered the best ever 
arranged. An interesting presentation took place in the 
course of the evening, Mr. C. W. Chester, the secre- 
tary, being presented with a silver English lever watch 
as a token of esteem for his services during the past 
12 years. The presentation was made by Mr. A. H. , 
Whittle, and was suitably acknowledged. 


Tue preliminary’ prospectus has now been issued of 
the Naval, Mercantile Marine and General Engineering 
Exhibition, which will be held at Olympia, London, W., 
on September 1 to 26 (inchusive). The organising 
manager is Mr. F. W. Bridges, 119-125, Finsbury Pave- 
ment, London, E.C., while the patrons include :— 
Admiral the Right Hon. Lord Charles Beresford; the 
Right Hon Lord Glantawe (Past-President, British 
Iron Trade Association); Sir Nathaniel Barnaby, 
K.C.B. (Hen. Vice-President, Institution of Naval 
Architects); Hon. Sir Theodore Doxford (Vice-Presi- 
dent, Institution of Naval Architects); Eng. Vice- 
Admiral Sir J. Durston, K.C.B., R.N., M.1I.Mech.E. 
(Past-President, Institute of Marine Engineers); Sir 
Douglas Fox, M.I.Mech.E. (Past-President, Institution 
of Civil Engineers); Sir John Gavey, C.B.; Sir John 
Jackson, LL.D., F.R.S.E., M.I.Mech.E. (Past-President. 
Junior Institution of Engineers); Sir Alex. B. W. 
Kennedy, LL.D., F.R.S. (Past President Institutions of 
Civil Engineers and Mechanical Engineers): Sir Wm. 
Thos. Lewis, Bart., (Vice-President Institutions of 
Mechanical Engineers and of Mining Engineers, Past 
President Iron and Steel Institute); Sir Guildford Lind- 
say Molesworth, K.C.1.E., M.I.Mech.E., (Past Presi- 
dent Institution of Civil Engineers; Sir Andrew Noble, 
Bart., K.C.B., F.R.S. (Chairman of Messrs. Sir W. G. 
Armstrong, Whitworth & Company, Limited; President 
of the North-East Coast Engineering Trades Employers’ 
Association); Sir Wm. H. Preece, K.C.B.,° F.R.S., 
M.I.Mech.E.. (Past President of the Institutions of Civil 
Engineers and Electrical Engineers); Col. Sir E. Raban, 
K.C.B., R.E. (Director of Works Admiralty, Past Presi- 
dent Junior Institution of Engineers); Sir Aston Webb, 
R.A., (Vice-President Junior Institution of Engineers) ; 
Sir James Williamson, C.B. (Member of Council of In- 
stitution Naval Architects; late Director of H.M. Dock- 
yards), and others. \ 
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AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, 
COLONIES, AND FOREIGN GOVERNMENTS. 


THE Cupola. 
Evans's Rapid. 


Foundries Completely Furnished. 


EVANS’S NEW CUPOLETTE 
For Emergency Work. 


James Evans & Co., 


Britannia Works, 
Blackfriars, 
MANCHESTER. 


(> 


Telegrams: ‘LADLES, MANCHESTER,” 
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New Companies. 

Hepworta & Granpvace, Limitep.—Capital £1,500 in 
£1 shares, to carry on the business of ironfounders, 
engineers, etc. Registered office: 34a, Aldermanbury, 
Bradford. 

H. C. Harvey & Company, Limirep.—Capital £200 
in £1 shares, to carry on the business of iron, brass, 
and general founders, etc. Registered office: 10, Union 
Passage, Birmingham. 

Cope & Franks, Limitep.—Capital £1,000 in £1 
shares, to acquire the business carried on by F. W. 
Cope as Cope Brothers, and to carry on the business 
of brassfounders, etc. 

A. W. Macponatp, Limirep.—Capital £12,500 in £1 
shares (4,000 preference), to carry on the manufacture 
of all kinds of machinery. Registered office: 154, 
St. Vincent Street, Glasgow. 

Broruers, Encineers, Limirep.—Capital 
£30,000 in £1 shares, to adopt an agreement with J. 
Reid and E. J. Reid. Registered office: 12, Wharf 
Road, City Road, London, E.C. 

Lever, & Company, Limitep.—Capital £1,000 
in £1 shares, to acquire the business carried on at 6, 
Parliament Street, Liverpool, by C. Lever, and to carry 
on the business of ironfounders, etc. 

Cuatwoop Sare, Limirep.—Capital £80,000 in 4,000 
preference shares of £10 each, and 40,000 ordinary 
shares of £1 each, to acquire the business of Chatwood’s 
Patent Safe and Lock Company, Limited. 

BarnsripGe ENGINEERING Company, Limitrep.—Capital 
£2,500 in £1 shaves (1,000 preference), to carry on the 
business of ironfounder, engineer and other machi- 
nery. Registered office: 36, Lime Street, E.C. 

Meruin Gas anv ENGINEERING Company, Limirep.— 
Capital £1,000 in £1 shares, to carry on the business of 
manufacturers and suppliers of gas, engineers, founders, 
etc. Registered office: 22, Parsonage, Manchester. 

Norra Britisa Cruciste Company, Limirep.—Capital 
£5,000 in £1 shares, to carry on in the United Kingdom 
or elsewhere the business of manufacturers of crucibles, 
etc. Registered office: 24, Blythswocd Square, Glasgow. 
NewcastL® Autoy Company, £8,000 
in £1 shares, to acquire the business aud assets of the 
Newcastle Alloy Company, and to carry on the business 
of manufacturers and dealers in metals and alloys of 
all kinds, ete. 

Ciype Brass Founpry Company, Limitep. —Capital 
£1,500 in 1,500 ordinary shares of £1 each, to carry on 
the business of brassfounders and mechanical and elec- 
trical engineers. Registered office: 20, West Scotland 
Street, Glasgow. 

Core & Laimitep.—Capital £1,000 in £1 
shares, to acquire the business carried on by F. W. 
Cope as Cope Brothers, and to carry on the business of 
brass-founders. Registered office: 18, River-street, 
Balsall Heath, Birmingham. 

W. Fiewin & Son, Limitep.—Capital £2,000 in £1 


shares, to take over the business of a brassfounder and 
sanitary engineer carried on at St. Stephen’s Road, 
Bow, by W. Firmin. Registered office: 142 and 144, 
St. Stephen’s Road, Bow, E. 

Wuire & Sons (Oxrorp Srreer), Limirep.—Capital 
£500 in £1 shares, to carry on the business of iron- 
workers, brassfounders, etc., and to acquire the work- 
shops department carried on by R. White at 207, Oxford 
Street, W., as White & Sons. 

H. J. Oxtey & Company, Limirep.—Capital £1,000 
in £1 shares, to take over the business of steel and 
file manufacturers and merchants carried on by H. J. 
Oxley at the Pond Hill Steel Works, Sheffield, and 
elsewhere, as H. J. Oxley & Company. 

Rotrason & Stater, Lrmirep.—Capital £500 in £1 
shares, to acquire the businesses of Rollason & Slater, 
Limited, carried on at Mitre Works, Richard Street, 
Birmingham, and at Wombridge, Salop, and to carry 
on the business of ironmasters, founders, etc. 


SELSON ENG. CO., LTD., 


Sole Licensees of the 


"RAPID" CORE-MAKING MACHINE, 


Makes Round and Oval Cores up to 3in. Square, Hexagon 
or Octagon up to 2 in., Irregular shapes up to 3 in. 
Makes a Core 18 in. long in about half a minute. 
Saves Time and Labour. 

Produces Accurate Work without Skilled Labour. 


85, QUEEN VICTORIA STREET, 
LONDON, E.C. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzies, &ce. 


STEEL MOULDERS' 


COMPOSITION, SILICA 


CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘“‘LOWOOD, DEEPCAR." 
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SOUND 


STRONG, CLOSE-GRAINED 


CASTINGS 


Obtained by using 


TINS READY FOR USE, ALL SIZES from 2 cwt. to 20 tons 


Prices and Particulars from 


THERMIT LIMITED, 


27. Martins Lane, 
Works: 210a, Bow Rd., E. Cannon Street, E.C. 


quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 


From PECKETT & SONS, Bristol. 


Bristol, October 25th, 1904 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, mor 
free from blowholes and other defects, than we formerly did. 
From BOW, McLACHLAN & CO., LTD. (Paisley Found:y), Paisley, Glasgow. 


Paisley, 12th March, 1909 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using you: Foundry Coke for several 
years for purposes with highly satisfactory resu!ts. 


Elders Navigation Collieries, Ltd., Cardiff. 
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PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 


two years : — 


Iron—Scotch pig warrants 
ton 


V.C. M/nos Bessemer ... ton |............... 


Copper-— Chili 


to 
—Stock, Europe and afloat 
Tin- Ruglich ingots 


—Strai 


Spelter 


bars, 


L ondon, 


Lead. English pig 
rd. Silesian ... ton 
Quicksilver (75lb)... 
Antimony— Regulus ton 


End Jan., 
*57/9 
519 
67 0 
1,060 
GMB 
| ........... £60 150 
110,808 
£148 50 
Holland. 
bottle |... ........ £9100 
£29100 ... 


1910. Jan., 1909. 


58,684 
150 


76 


£124 100 


21,791 
£13 100 
£21 126 


£32 0/0 


In the Cleveland district the following are the 


* Settlement price. 


CASTINGS, 


newinal rates current for castings :— 


Columns (p!ain) 


Pipes, 14 to24in. .. 
” 3 to4 in. .. 


” 


» 10 tol6in, 


18 to2#in, ... 


Chairs ... 
Floor plates (open sand) ote 


= 


Sorap. 


The quotations for scrap, subject to market fluc- 
tuations. are as follows: —Heavy wrought (mixed), 

2 9s. Od.; light wrought, £1 7s. 6d.; heavy cast, 
£2 10s. Od. ; all per ton f.0.b., London. Copper (clean). 
£55 Os. Od.; brass (clean), £39 Os. Od.; lead (usual 
draft), £12 0s. Od.: tea lead, £12 Os. Od.; zine, 
£19 Os. Od.; all per ton delivered merchant's yard. 


Deaths. 


Mr. W. J. Cupwortn, formerly chief engineer at 
York to the North-Eastern Railway Company, died on 
December 31, at his residence, The Mount, York. 

Mr. F. B. Smirg, president of the Crucible Steel 
Company of America, died unexpectedly on December 
30 last, from a stroke of apoplexy. He was 50 years of 
age. 

Tue death is announced of Mr. William Johnson, 
formerly head of the Castleton Foundry, Armley. The 
deceased gentleman had resided at Scarborough since 


retiring from the business in Leeds half a dozen years 


ago. 
Mr. Georce Ure, a well-known member of the Fal- 
kirk iron trade, died January 3, in his 90th year. The 
deceased, who was a pioneer in the light-castings in- 
dustry, retired years ago from the firm of George Ure 
& Company, Bonnybridge, which was amalgamated with 
the firm of Smith & Wellstood, Limited, Bonnybridge 
Mr. Epwarp RIcHARDs, 


at his residence, Middleton Grange. Mr. Richards, 


bo was 66 years of age, and was born in the South of 
England, went from the School of Mines in London 
to the Barrow Hematite Steel Company’s Works. There 


he had various posts of a responsible nature, and went 
to the Leeds Steel Works in 1890. 


the works manager of the 
— Steel Works, died somewhat suddenly on January 


WRITE FOR PARTICULARS. 


PNEUMATIC ENGINEERING APPLIANCES Co. Litd., 


“HERMAN” 


PNEUMATIC JARRING 


MOULDING MACHINE, 


BRITISH MANUFACTURE. 


This Machine will make perfect deep 
or shallow moulds in a few seconds, 


NO RAMMING OR PRESSING. 


IN USE ALL OVER THE WORLD. 


Palace Chambers, 
Westminster, 
LONDON, S.W. 
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Established 1863. 


JAS. DURRANS & SONS, 


PHCENIX WORKS, PENISTONE, 


Manufacturers of all 


FOUNDRY EQUIPMENTS, 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST. 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 


Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 


These Machines are invaluable for a Foundry, doing a larger amount of work of a superior quality, 
in a much shorter time than can be done by hand, without skilled labour. 


‘Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it 
on our large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 


Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING GO., LD.” 
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‘*WE HOPE TO REQUIRE ONE 


OR TWO MORE.”’ 
Hydraulic Turn-over Moulding Machine. 


Made in all sizes from 16 in. by 12 in. to 84 in. by 84 in. 


Repeat Orders are not given for inefficient machines. 
Our machine works and works all the time. No breakdowns 
Read what the customers say : 


‘* Replying to your favour of yesterday, the Hydraulic 
Moulding Machine is working satisfactorily, and we 
hope later on to require one or two more.”’ 

They have since ordered them. 


Our Machines deal with a large range of work, will you let us quote you? 


Emery Grinding Machines. 


Abrasive Wheels. 


The London Emery Works 
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Addresses and further infermation will be found by 'reperence to the Firm’s Advertisement. 


Abrasive Wheels. | Buffing and Polishing | Core Making | Grinders. 


London Emery W Ans Co. Machines. Evans, J., & C | Alldays & Onions Pneumatic 
Jackman, J. W., & Co., Ltd. Jackman, J. W.. & Co., Ltd. | Jackman, J. Ww. .& Co., Ltd. | Eng. Co., Ltd 
Air Soumuaenmne, London Emery Works Co. Jones and Attwood. | Davis, T., & Son. 
Jackman, J. W., & Co., Ltd. Sonnenthal, Selig, & Co. |  4ondon oes Ww any Co Evans, J., & Co. 
Marshall & Co., Horace P. Casting Cleaners. Marsha Jackman, J. W.. & Co., Ltd, 
Phillips, J. W. EC. 53 Durrans, J., & ‘Sons Phillips, J. W. a Ay 5. London Emery Works Co. 
Thwaites Bros., Ltd. Evans, J., & ¢ : Core Ovens. | Emery and Glass Cloth 
Tilghman’ sPatent SandBlast Jac ‘2 Co., Led. AMaye® Pneumatic | | and Glass Paper. 
., Lid. 3 0. orace | ng td. y 
Air Compressors (Electric- | Pneumatic Eng neering Ap-| Evans, J. & Co. 
ally Driven) pliances Co., Ltd. | Hislop, R. & G. | Emery Wheels. 
y Tilghman’ sPatentSandBlast | Jackman, J. W. & Co., Ltd. Allday or Pneumatic 
Jackman, J. W., & Co., Ltd. Co., Ltd | London E Ww | EK 
Marshall & Co. Horace P. Shillipe CD. Vorks Co. | 
dyson, J. & J. illips, ondon Emery Works Co. 
’ ° A Evans, J., & Co ic R | Fans. 
Air Compressors (Steam). Jackman, J. vw. & Co., Li | “oo 
Jackman, J. W., & Co., Ltd. London Emery W Forks Cig don W Cnioas 
Marshall & Co., Horace P. J. Grayson, & Co., | on Wood W ool 
| Durrans, J. & Davies, T. & ~~ 
Co., Ltd. &Co.,HoraceP. | Evans, J., & Evans, J., 
Air Compressors (Belt). Olsen, Wm. | Hall, Charles, & Co. Jackman. J. W., & Co., Ltd. 


Jackman, J. W., & Co., Ltd. Plasti-Kion Co. 


in Jackman, J. W., & Co.,Ltd. | Jenkins, W. J. & Co., Ltd 
Marshall & Co., Horace P. Machine and Eng.Co. Oisen, Wm. Phillips. Cd. 
Tilghman'sPatent Sand Blast aplets and Studs. | Wilkinson, T. & Co. | Sonnenthal, Selig, & Sons. 
Co., Ltd. — Henry c. Core Vents. | _ Thwaites Bros., td. 
Annealing. Bush, Henry C. Firebricks. 
Phillips, J. W. & C. Hall, Charles, & Co. Evans, J., & C |  Durrans, J. & Sons. - 
Ash Crushing and “Wash- | Jackman, J. W., & Co., Ltd. Jackman, J. W. & Co.,Ltd. Dyson, J. & J. 
ing Machines. Marshall & Co., Horace P. Olsen, Wm. | Harrie & Pearson. 
Evans, J., & Co Motherwell, Win., & Co. Cranes. 5. Wa Co, 108. 
Jack ’ sen, Wm. Alldaye & Onions Pneumatic 
Marshall. & Co. “omaé 1s | _ Wilkinson, T., & Co., Ltd. Eng. ¢ d. Lowood, J. Grayson, & Co., 
Phillips, J. W.& C.J. Jackman, Utd. | pearson, J. & J. 
n, Ltd. 
Barrels ( & Co., Ltd. Ward, T. W., Lid. Silica Firebrick Co. 
On Onions Pneumatic Walker, I. L Crucibles. Foundry 
Evans, J., i Charging Platforms. Hall, Charles, & Co. Bush, Henr 
Hall, Charles, & Co. Alldays & Onions Pneumatie Olsen, Wm Cumming, if m. & Co., Ltd. 
Jackman, J. W., & Co., Ltd. Co., Ltd. Crucible Furnaces. 
4 Works Co. Pneumatic Hall Charles, & & Co. 
Phillips, J. W. & C.J. Jackman, J. W., & Con Ltd. | Evans, J., & Co! 
onnenthal, Selig. & Co The + Co., Horace P, Jackman, J. W., & Co., Ltd. Olsen, Wm. ” as 
Tilghman'sPatentSan 1 Blast c waites Bros., Ltd. Simplex ‘Coke’ Oven and| Walker, L&I 
Co., Ltd. Engineering Co., Ltd. Wilkinson, Thos. & Co., Ltd. 
as ‘ons Co., Ltd. | Crucible Furnaces(Lift-out) Foundry Brushes. 
— Evans, & Pneumatic Bush, Henry C. 
Hall, Charles, & Co. Jackman, J Co., Ltd. J. 
J. W., & Co., Ltd. W. alker. L&I. Jackman, & Ltd. Tall, 
. Wilkinson & Co., Thos., Ltd. ips Jack JW. 
Alldays & Onions Pneumatic | Coke (Foundry ). Crucible Furnaces (Tilting) | Was 
Elders Navigation ‘ollieries. Alldays & Onions Pneumatic Phillips, J. W.&C. 
J. W., & Co., Ltd. Jackman. J. W. & Co.. Ltda. Jackman, J. Co., Ltd. | Pneumatic 
Marshall & Co., Horace P. Horace pushy Henty 
Blacklead. Phillips, J. W.,'& C. J. Phillips, J. W. & C. J. Davies, T, & Son 
Perrans, J., & Sons. Core Boxes. Crushin Mills. Durrans, J., & Sons. 
Hall Chatien & & Co. Oo et. | eC 
ackman, “eC ackman, J. W., & Co., . all, Charles, 0. 
eaxanea. 3 J. W., & Co., Ltd. Olsen, Wm. o- Kaa Simplex Coke Oven and Jackman, J. W , & Co., Ltd. 
. Core Compounds Engineering Co., Ltd. London Emery W Vorks Co. 
Walker, Bush. H. C. Cupolas. Marshall, H. P,, 
& Co, Thos., Ltd. ‘mining, Wm. & Co., Ltd. Alldays & Onions Pneumatic &C.J 
urrans 3, J.W. & C.J. 
0 all, Charles, & Co. Durra &§ - 
Buffalo Forge Co., Ltd. Jackman, J. W. & Co., Ltd. 
pevies, T.. & Son. Olsen, Wm Jackman, J. Ww. & Co., Ltd. 
Evans, J., & Co Wilkinson, Thos. & Co, London Emery Works Co. Allenze & Gnions 
Jackman. J. W., & Co., Ltd, | Core Gums. Marshall, H. P. & Co. bonus & So 
London Emery Works Co. Durrans, J. & Sons, Phillips, J. W. & C.J. ag - 
Phillipe, JW. Evans, J.. & Co Jackman, J. W., & Co., Ltd. 
: Samuelson & C =o Hall, Charles, & Co. Cupola Linings London Emery Works Co 
Se Co, Ltd. Jackman, J. W., & Co., Ltd E Hor 
mnenthal, Selig. & Co. Olen W ’ .» Ltd. vans, J., & Co. Marshall & Co., Horace P. 
Broo. td, Walker, 1. & I & Co., Ltd | ke nd 
ar palker, I. & I. ackman ‘o., mplex Coke Oven Co. a 
Ltd. Wilkinson & Co., Thos., Ltd. Marshall & Co., Horace P. | Eng. Co . 
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THE BUYER’S 


GUIDE. — Continued. 


Sand. 
Dyson, J. & 
Evans, J., 
Jackman, J. & Co., Ltd 
Wilkinson & 0., Thos., Ltd. 
Furnaces ( Annealin g)- 
Alldays & Onions Patematic 
Eng. Co., Ltd. 
Hislop, R. & G. 
Marshall & Co., Horace P. 
Phillips, J. W.& C. J. 
Furnaces (Brass). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marehall & Co., ‘Horace P. 
Phillips, J. W. & C.J. 
Furnaces (Meitin 
Alldays & Onions Pneumatic 
Eng. Co. 
Davies, T., & Son. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co. Horace P. 
Phillips, J. W. 
Coke Oven and Eng. 
0., Li 


Ground Gannister, 
Durrans, J., & Sons. 
Dyson, J. & J. 

Evans. J.. & Co. 

J. Grayson, & Co, 
Silica Firebrick Co. 
Walker, I. & I. 


Grinding Machines and 
Tools. 
Evane, J.. & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Sonnenthal, Selig, & Co. 
Hammers (Steam). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Thwaites Bros., Ltd. 
Hay Band Spinning 
Machines. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Hoists. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Davies, T., & Son, 
Jackman, J. W., & Co., Ltd. 
Marshall, H. P., & Co., Ltd. 
Phillips, J. W. & C.J. 
Thwaites Bros., Ltd. 


Loam and Sand Mills. 


Davies, T., & Son. 
Durrans, J.. & Sens, 
Evans, J., & Co 


Plumbago—cont. 
Olsen, W 
Walker, L. 


Wilkinson be., Thos., Ltd. 


Sand parating 
| and Sifting Machines. 
Evans, J., & Co. 


Jackman. J. W., & Co., Ltd, 


Jackman, J. W., & Co., Lid. Pneumatic Tools. London Emery Works Co. 

Marshall & Co.. Horace P. Jackman, J. W. KX Co., Ltd. | Marshall, H. P. & Co., Ltd. 

Ward, T. W. Ltd. Marshall, H.P. | Pneumatic Engincering Ap- 
Melting Furnaces (0il-fired). Pneumatic E Ap: | pliances Co 

A & On Ontons Pneumatic pliano Cc py. | Oven and 

Co. implex Coke Oven 
Evans, J., & produc Co. Sonnenthal, Selig & Co. 
Jackman. J. wv _& Co., Lid. Polishing Sundries. Sieves. 


Marshall & Co., Horace P. 


Phillips, J. W. & « 
Microscopes. 

Swift, James & Son. 
Mould Driers. 

Evans, J., & 

Jackman, J. & Co., 


Marshall & Co., Horace 


Phillips, J. W. 
Moulding Machines. 


London Emery Works Co. 


Publications. 
Fagland & Co., 


Lt 
Griffin, Charles Ltd. 


Pyrometers. 


A ldays & Onions 
Phillips, J. W. & C.J 
Recording 


Evans, J. & C 


Jackman. J. 2% 


vans, J, & 


Eng. 


Eng. 


Durrans, J. pens. 


all, oy & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., "Horace P. 


Coke Oven and 


td. 
Smiths’ 
Onions Pneumatic 


Mars & Con P., Ltd. 
Ltd. 


Bush, ar ©. Phillips, J. W Samuelson & Co., 

Evans, J., & ¢ Co.. Lta. Riddles. Sonnenthal, Selig, & Co. 

Jackman. J. wy Bush, H. Thwaites Bros., Fia 

Marshal, H P.. & Co Durrans, J. & Sons. Steel Moulders’ Compo- 

Phillips, J. W. & C.J. | 

Pneumatic Engineering Jackman, J. W., & Co.. Ltd yyson, J. & J. 

& Co.,Ltd. Olsen, Wm. 

Simpl Ls Simplex Coke Oven and 
ox whe ‘Oven and Engineering Co.. Ltd Lowood,J. Grayson,&( o.,Ltd 


En Lt 
Ww hittaker; ,& Sons, Ltd. 


Wilkinson, Thos. & Co., Ltd. 
Sand Blast Apparatus. 


Spades and Shovels. 
Durrans, J., & 


Moulding Machines (Hand | Jockmen. 5. 0, & C Evans, J., & 
an, J. W., & Co., Ltd. 
and Power). London Emery Works Co. rs A w. & Co., Ltd. 
Evans, J., Mars! all & Co., Stone Fl 
Jackman, J. W., & Co., Ltd. Phillips, J. W. & C. J. ne Flux. 
Marshall & Co., Horace P. Tigeeens | ‘Patent Sand Durrans. J., & Sons. 
Phillips, J. W. kK C.J. Blast Co., Ltd. Evans, J., & Co. 
Simplex Coke Oven and Sand & 
Pig Breakers. Jackman. J. w., & Co., Ltd. Stoppers and Nozzles. 
Evans, J., & Dyson, J.& J 


Jackman J. Ww, & Co, Ltd. 
Oven and 


Selig, & Co. 


Pig-Iron. 


Bradley & Sons. T. & I., Ltd 
Frodair Iron and Steel Co., London Emery Works Co. 
Ltd., The Sand Mixers. 
Goldendale Iron Co., Ltd. Evans, J., & Co. 
Plumb —_. Halls Eng. Co. 
Bush, Henry ( 


Cumming, Wn m. & Co., Ltd. 


Durrans, J., & Sons. 
Evans, J., & Co. 
Jackman, J. W., 


& Co., Ltd. 
London Emery Works Co. 


Phillips, J. W 


Evans, J., & Co 


Marshall & Co.. Horace P. Tuyeres (Firebrick). 

Phillips, J. W. & C. J. Dyson, J. & J. (Ltd. 

Simplex Coke Oven and Lowood, J. Grayson, & Co., 
Eng. Co., L Welding. Thermit, Ltd 


London Emery Works Co. 

Cc Sinn and 
Sand. Grinding ‘Mills, 

Jackman, J. W. & Co., Ltd. 


Jackman, J. W. & Co., Ltd. 
London E mery W orks Co. 


Evans, 


Straw Ropes. 
Bowes, & Co., Ltd. 


Hall, Charles, & Co. 
Jackman, J. W. 
Olsen, William. 
Wilkinson & Co., Thos., Ltd. 


& Co., Ltd. 


Testing Machines. 


Evans, J., 


&C 


Jackman, J. w., Ltd. 


Marshall, H. & C 
Phillips, J. W. & C. 


A FRODAIR MIXTURE 


is not a ready-made mixture of different irons, nor an alloy, but a 
formula for the mixture of certain brands of pig. 
may be composed of Frodair brands of pig-iron only, or of one or 
more Frodair brands along with ordinary pig-iron or scrap or both. 
Further details from— 


THE FRODAIR IRON & STEEL Co., Ltd., Fenchurch House, London, E.C. 


Such a formula 
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FOR 


IRONFOUNDERS’ BLACKING, COAL DUST, ETC. 


Registered SHALAGO Brand. 


Write for Quotations to— 


IRONFOUNDERS’ FURNISHERS. 


Cum 


mming,. Whittini n. Chesterfield. 
umming, c Camelon.”’ 


SITU. 
| 
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guarar 
ot 
Nott 
= | 
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SITUATIONS VACANT AND WANTED. 


ANTED, CAPITAL, ENERGY, ABILITY.— 
Advertiser needs these to assist in developing an 
old-established Engineering and Ironfounding Works 
situate in a Cotton Spinning and Coal Mining District in 
Lancashire, at present engaged in the production of 
Engineers’, Builders’, and General Castings. The works 
are near to rails and canal. Thoroughly practical men 
with capital are invited to correspond with a view to 
rehase and form a company to work the place in con- 
junction with present manager. Good opportunity for 
men of small capital who have mechanical specialities to 
put on the market. The lines on which it is proposed to 
run the works are that shareholders shall be practical men 
taking an active part in the business, where Bp mye. 
this also to apply where agencies are established in any 
distributing centre. The expenses of management to be 
kept down t» the minimum consistent with efficiency. 
“ required about £5,000. 
here will be no use for dead capital which requires a 
salary, we want each unit in the concern to be alive. 

The trend of events points to renewed activity in the 
mechanical line in England at no very distant date. 
Secure a footing now. 

For further particulars apply, stating capital at disposal, 
to Box 254, Offices of THE founpay TRADE JOURNAL, 
165, Strand, London, W.C. 


FOR SALE AND WANTED. 


ATTERN-MAKING.—AIl kinds of PATTERNS, 
large or small, made to customers’ designs, by 

experienced workmen; accuracy and prompt delivery 

guaranteed,—LAMBERT Bros., Engineers, Snodland. 


HE “ECLIPSE” SAND MIXER and GRINDER 
7 is the best for utilising Old Sand, Core Sands, Loam, 
and other Materials, mixed and ~~ at lowest cost.— 
Apply HALL’s ENGINEERING Co., Hounds Gate Buildings, 
Nottingham. 


PLUMBAGO 


BLACKING 
Terra Flake 
GORE GUM 


CRUCIBLES. 


CARRIAGE PAID. 


WM. OLSEN, 


QUOTATIONS FROM : 


COGEN STREET, 
HULL. 


THE FOUNDRY TRADE JOURNAL. 


FOR SALE AND WANTED. 


(Continued .) 


FIRE BRIGKS « GLAY 


CUPOLA BRICKS. 
BEST QUALITY. 


LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 


STOURBRIDGE. 


DISMANTLING OF 
JOHN ABBOT & CO’S PARK WORKS, 
GATESHEAD-ON-TYNE. 
HE whole of the ENGINEERING, CONSTRUC- 
TIONAL and BOILERMAKING, IRON and 
BRASS FOUNDRY, ROLLING MILL, FORGING, 
CHAIN MAKING PLANT, ete., for DISPOSAL. 

a :—Lathes, Planing, Slotting, Drilling, Mil- 
ing Machines, ete., Boiler Shell Drilling Machine, 
Hydraulic Rivetters, Flanging Machine, Punching 
and Shearing Machines, Plate Edge Planing 
Machines, etc. 

Capolas, Blowers, Ladles, Loam Mills, Pipe Facing. 
Machines, ete. 

18 in, Forge Train, 17 in. and 13 in. Bar Mills, 10 in. 
Guide Mill, Mill Engines, Shingling and Forging 
Hammers, Shears, Mill and Puddling Furnaces, ete. 

Chain Link Shearing, Forming and Bending Machinery, 
Hydraulic Chain Testing Machine, ete. 

Electric, Steam, ani Hand Overhead Cranes; Loco, 
Derrick, and Jib Cranes. 

4-Wheeled 14 in. Locomotive, Two 4-Wheeled 12 in. 
Locomotives. 

Faller particulars and detailed Catalogue on application, 


THOS. W. WARD, LIMITED, 


ALBION WORKS, SHEFFIELD. 
Tel. Address: ‘* Forward,” Sheffield. 


JUST PUBLISHED, 1/6 net. 


In Crown 8vo. Handsome Cloth. 


BLAST FURNACE PRACTICE 


By J. James MorGan, F.IC., F.C.S. 


** Multum in parvo —essentially a work for the practical man and to 
the beginner it should prove valuable.”— Foundry Trades Journal, 


LONDON: C. GRIFFIN & Co., Ltd., EXETER ST., STRAND. 


mcN i's 

T UNBREA 
LADLE 


These Ladies ave manuface 
tured by a patented process, 
from a single steel plate 


from ib. 

without lips; also mounted or 

unmounted, They are also it- 

able for chemiva! or metallur- 
ca) processes. st of sections 

and prices op application te 
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- 
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i 
; 
’ ‘i without weld or rivet. They are 
Mt extremely light, being at the 
same time the strongest and 
¥ most durable in the market. 
. Ladles to contain 56 lb, of metal 
only weigh about 7 Ib, each 
They are wade of all capacities 
3 
i CHAS. MoNEIL. 
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IMPORTANT IRONFOUNDERS. 


MOULDING— 
—MACHINES 


FOR REPHETITION FOUNDRY WORE: 


Illustration of Makers also of a 


HAND 
PRESS RAMMING 
MACHINE -: MACHINE 


tor Pi, where a Deep Lift 
Small Repetition - is required. Can 
Work, giving rapid r be Operated by 
and Economical | 
Production, 
LABOUR. 


MOST EFFICIENT AND ECONOMICAL IN USE. 


“a: ROOTS’ “ACME” BLOWERS. 


FULL PARTICULARS FROM— 


Samuelson & Co., Ltd., Banbury, 
ENGLAND. 
SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
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Pneumatic Eng, Appliances Co., Ltd. 


Samuelson & Co., Ltd. ... 
Selson pas Co., Ltd. 
Silica Firebrick Co. 
Stonehouse Works Co. 


Thermit, Ltd. 

Tilghman’ Patent Sand Blast Co. “Led. 
Thwaites Bros., Ltd. 

Vaughan & Sons, Ltd... 

Walker, I. & I. 

Ward, T. a 

Whittaker, W Sons, ‘Ltd. 
Wilkinson, Thos., & Co., Ltd. 


Iron Cement ... 
Pneumatic Appliances 
Blowers 

Core-making Machines 
Ground Ganister ... 
Wood, Wool, Core Ropes .. 


Weldin 
Sand Blast Apps tus 
Foundry Plan 
Cranes ... 


Foundry Blackings ... 


Cupolas, Loam Mills, &. ... 


Moulding Machines... 
Foundry Requisites... 


Caxton ouse, 
Palace Chambers, Westmntr. s.W 


Banbury 

85, Victoria Street, E.C. . 
Oughtibridge ... 


27, Martin’s Lane, 
Broadheath, nr. - Manchester 
Bradford 

West Gorton, Manchester 


Rotherham 
Works, ‘Sheffield 


ldham 
Middiesbrougit 


Pneumogram, London... 
Samuelson, Banbury .. 
Selig, London .. 
Silica Co. , Oughtibridge 
Tailboard, Birmingham 
Fulmen, London 


Tilghmans, Altrincham 
Thwaites, Bradford 


Forward, Sheffield 
Blacking. Middlesbro 


Name. | DESCRIPTION. ADDRESS. | TELEGRAPHIC ADDRESS. | TELEPHONE 
114 | Alldays & Onions, Ltd.... Foundry Plant Birmingham ... Alldays, Birmingham... | 328 Victoria 
C. ii. | Bradley, T. & I., & Sons, Ltd. Pig-Iron i. Darlaston _... ~ 
Buffalo Forge Co. din one Fans and Blowers ... Caxton House, London | Buffaloes, London , Victoria 420. 
| Bush, Henry C. Foundry Specialists The Strand, Derby .. | Bushes, Derby .. | _ Tel. 143 & 
Cumming, William, & Co., Ltd. Blacking Manufacturers ... | Maryhill, Glasgow ... | Prudence, Glasgow : P.O. M. 25 
Davies, T., io Sons ed Cupolas... we inte West Gorton, Manchester . | Tuyere, Manchester ... | 70 Openshaw 
Durrants, Jas., & a Foundry Equipment Penistone, nr. Leammenes | Durrans, Penistone = 
Dyson, 5. & J. Ground Gannister ... Sheffield | Dyson's, Stannington... | 702 Sheffield 
| Elders’ Navigation Collieries Lid. Foundry Co " Cardiff . * . .. | Elder, Maesteg ... 10 
| Evans, J., & Co. Foundry = gg Manchester .. | Ladles, Manchester 2297 
Frodair Iron & Steel Co., Pig-Iron 5, Fenchurch Street, E.C.... Frodair, London 
Goldendale Iron Co,, Ltd. Pig Iron ai Tunstall, Stoke-on-Trent ... _ 
Griffin, Chas., & Co., Ltd Publications ... Exeter Street, Strand, W.C. _ - 
Hall, Charles & Co. Foundry Requisites... Dantzic Street, 
Harris & Pearson... Cupola Linings wil Stourbridge... Fireclay, Stourbridge 7 Brierley Hill 
Hislop, R. & G. Gas Engineers Paisley Gas, Paisley... ... | 321 Paisley 
Jackman, J. W., & Co. Foundry Requisites... Caxton owe. | S.W. Molders, London 30 Victoria 
Jenkins, W. J., & Co. Gas Cleaning Fans ... Retford — _ 
King, Bros. Cupola Bricks Stourbridge ... 
London Emery Works Co., Ltd. Foundry Requisites... . | Park, Tottenham. Naxium, London ... | 99 Tottenham 
Lowood, J. Grayson, & Co., Ltd Ganister, Cupola Blocks,&c. Deepear, nr. Sheffield Lowood, nr. Sheffield 18 Stocksbridge 
Marshall, H. P., & Co. . Core Machines Leeds ... ons aa ialty, Leeds 1309 Leeds 
McNeil, Chas. ” ... Steel Ladles ... Kinning Park, Glasgow Me Neil, "hegee X 155 
Olsen, William Plumbago and Blacking Cogan Street, Hull ... - ~ 
Phillips, Chas. D Foundry Core Ovens Newport, Monmouthshire Machinery, Newport ... | 18 & P.O. 576 
——. J. +4 a0. J. Foundry Requisites... 23, College Hill, E.C. Colloquial, London 10122 Central 
i-Kion 


856P.0. Victoria 


341 Bank 
3069 C1.(3 lines) 
3719 Central 
325 Bradford 


STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 
ALSO MADE TO ANY DESIGN. 


Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 


All kinds of Fireclay Goods of Highest Quality. 


HARRIS & PEARSON, 


STOURBRIDGE,” 


Telegrams FIRECLAY, 


STOURBRIDGE. 


Telephone :—No. 7 Brierley Hill. 


A 


Addresses, Telegraphic Addresses, and Telephone Numbers. 
119 | 
161 a 
ii, = 
= | 189, 1472, &e 
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IMPORTANT IRONFOUNDERS. 
MOULDING— 
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FOR REPETITION FOUNDRY WORE. | 
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159 
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tor where a Deep Lift 118 

Small Repetition - is required. Can ct 
Work, giving rapid be Operated by 112 
and Economical 119 
Production. 
LABOUR. 

121 

ii, 

120 

117 

MOST EFFICIENT AND ECONOMICAL IN USE. z 


ROOTS’ “ACME” BLOWERS. 


FULL PARTICULARS FROM— 


Samuelson & Co., Ltd., Banbury, 
ENGLAND. 
SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
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NO. 
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C. ii. 
¢. iii. 
7 


NaMeE. 


Alldays & Onions, Ltd.... ie 


Bradley, T. & I., a Sons, Ltd. 
Buffalo Forge Co ae 
Bush, Henry C. 


Cumming, William, & Co., Ltd. 


Davies, T., & Sons on 
Durrants, Jas., 
Dyson, J. & J 


Elders’ Navigation Collieries a. 
Evans, J., & Co. 
Frodair Iron & Steel Co., Ltd. 


Goldendale Iron Co., Ltd. 
Griffin, Chas., & Co., Ltd. 


Hall, Charles & Co. 
Harris & Pearson... 
Hislop, R. & G. 


Jackman, J. W., & Co, 
Jenkins, W. J., & Co. 


King, Bros. 


London Emery Works Co., Ltd. 
Lowood, J. Grayson, & Co., Ltd, 


Marshall, H. P., & Co... 
McNeil, Chas. .. 


Olsen, William 


Phillips, Chas. D. 

Phillips J. W. & C. J. oo 
Plasti-Kion Co., The 

Pneumatic Eng. Appliances Co., Ltd. 


Samuelson & Co., Ltd. ... 
Selson Co., Ltd. 

Silica Firebri 
Stonehouse Works Co. ... 


Thermit, Ltd. 
Tilghman’ Patent Sand Blast Co. 
Thwaites Bros., Ltd. 


Vaughan & Sons, Ltd. 


Walker, I. & I. a 
Ward, T. W., Ltd. 

Whittaker W., & Sonos, 
Wilkinson, Thos., & Co., 


DESCRIPTION. 


Foundry Plant 
Pig-Iron de vee 
Fans and Blowers ... 
Foundry Specialists 


Blacking Manufacturers ... 


‘oundry Equipment 
Ground 
Foundry Co! 
Foundry nites. 
Pig-fron Red 
Pig Tron 
Publications ... 
Found uisites... 
Cupsia 
Gas Engineers 


Foundry Requisites... 
Gas Cleaning Fans ... 


Cupola Bricks 


Foundry Requisites... 
Ganister, Cupola Blocks,&c. 


Core Machines 
Steel Ladles ... 


Plumbago and Blacking 


Foundry Core Ovens 
Foundry Requisites... 
Iron Cement ... 
Pneumatic Appliances 


Blowers 
Core-making Machines 
Ground Ganister 


Wood, Wool, Core Ropes pa 


Weldin 
Sand Blast Ap} tus 
Foundry Plan 
Cranes ... 


Foundry Blacki 


Cupolas, Loam Mills, &e. 


Moulding Machines... 
Foundry Requisites... 
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ADDRESS. 


| Darlaston 


| 
Birmingham ... 


Caxton House, London 
The Strand, Derby .. 


Maryhill, Glasgow ... 


West Gorton, Manchester . 
Penistone, nr. — 
Sheffield 


Cardiff . 
Mancheste: 
5, Fenchurch Stréet, Bc... 


Tunstall, Stoke-on-Trent ... 
Exeter Street, Strand, W.C. 


Dantzic Street, 
Stourbridge 
Paisley 


Caxton S.W. 
Retford 


Stourbridge ... 


Park, Tottenham .. 
Deepcar, nr. Sheffield 


Kinning Park, Glasgow 

Cogan Street, Hull ... 
ewport, + 

College Hill, 


Caxton ouse, 
Palace Chambers, Westmntr. s.W 


Banbury 

85, Queen Victoria Street, RC.. 
Oughtibridge ... 

King Edward's Rd., 


27, Martin's Lane, F.C... 
Broadheath, nr. - Manchester 
Bradford 
West Gorton, Manchester 
Rotherham 
Albion Works, Sheffield 
Oldham 
Middlesbrough 


Index Advertisers. 


Addresses, Telegraphic Addresses, and Telephone 


Numbers. 


TELEGRAPHIC ADDRESS. 


Alldays, Birmingham... 


Buffaloes, London 
Bushes, Derby ... 


| Prudence, Glasgow 


| Tuyere, Manchester ... 


Durrans, Penistone 


| Dyson’s, Stannington.. 


Elder, Maesteg 


Ladles, 
Frodair, London 


Fireclay, Stourbridge 
Gas, Paisley ove 


Molders, London 


Naxium, London 
Lowood, nr. Sheffield 


Specialty, Leeds 
cNeil, Glasgow 


Machine’ 


, Newport ... 
Colloquial, 


London 
Pneumogram, London... 
Samuelson, Banbury .. 
Selig, London... 
Silica Co., Oughtibridge 
Tailboard, Birmingham 
Fulmen, London 


Tilghmans, Altrincham 
Thwaites, Bradford 


Forward, Sheffield 
Blacking. Middlesbro 
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TELEPHONE no| 


328 Victoria 


Victoria 420. 
Nat. Tel. 143 & 


| 70 Openshaw 
702 Sheffield 


10 
2297 


7 Brierley Hill 
321 Paisley 


30 Victoria 


99 Tottenham 
18 Stocksbridge 


1309 Leeds 
X 155 


18 & P.O. 576 
10122 Central 


856P.0. Victoria) 


341 Bank 
3069 C1.(3 lines) 
3749 Central 
325 Bradford 


189, 1472, &e 
419 


ALSO MADE TO ANY DESIGN. 


STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 


Linings Stocked to Customers’ 


Plans to ensure IMMEDIATE DELIVERY. 


All kinds of Fireclay Goods of Highest Quality. 


Telegrams FIRECLAY, STOURBRIDGE,” 


Telephone :—No. 7 Brierley Hill. 


HARRIS & PEARSON, STOURBRIDGE. 


A 
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Sole Makers of *‘PEHRSON’S PATENT 
STEEL MOULDERS’ GREENSAND.” 


GROUND CANNISTER, STEEL MOULDERS’ COMPOSITIONS, SILICA CEMENT. 


Gannister Bricks, Fire Bricks, Stoppers and Nozzles. Crucible Clay for all Purposes. 


J. & J. DYSON, itrexctirre row,” SHEFFIELD. 


Telegrams—‘“‘ Dyson's, STANNINGTON.” Telephone—No. 702 SHEFFIELD. 


EFFICIENT aND ECONOMICAL HEATING or FOUNDRY STOVES, 
. » « ANNEALING OVENS, FURNACES, &. . | 


HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 


“Climax” Roots’ Blowers. 


FANS. 
TOOLS AND BELLOWS. 

ee EMPIRE OIL-FIRED ROLLING FURNACE. 
Empire Air Furnace, 


FOR MELTING BRASS, CUNMETAL, CAST IRON, &o. LADLES, &e. 


ALLDAYS & ONIONS, ccc:::. Co., Ltd., 


B Dept., 


CORE OVENS. 


And at 


58 Holborn Viaduct, Great Western Works, 


LONDON, E.C. BIRMINGHAM. 


| 
| 
| 4 
| 
\ 
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DAVIES SON, 


Rai.way tron Works, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST. 
Telegrams —“ TUYERE, MANCHESTER.” 


Nat. Telephone—No. 70, OPENSHAW. 


MAKERS OF 


Foundry Cupolas 
and Ladles. 


CHARGING PLATFORMS, HOISTS, FOUNDRY 
RATTLERS, CORE STOVE DOORS, 
ROOTS’ BLOWERS. 


STANDARD SIZES IN STOCK OR PROGRESS. 


LICENSEES AND MAKERS OF 


©sborn’s Patent Spark Arrester. 


| 
» 
— 
F 
mis. 
| 
a2 
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GYLINDER 


PIG IRON. 
GOLDENDALE IRON 


TUNSTALL, STOKE-ON-TRENT. 1844). 


Hard, Close Grey Pig-lron. 


Exceedingly Fluid when Melted and Easy to Machine. 


UNRIVALLED for SOUNDNESS and GOOD WORKING » 
PROPERTIES. 


Specially Suitable for HIGH-CLASS GAS, STEAM, and 
HYDRAULIC CYLINDER CASTINGS. 


MOTOR CYLINDERS. 


Contraciors to the ADMIRALTY, Principal RAILWAY COMPANIES, 
and GOVERNMENT CONTRACTORS. 


Selling Agents:— 


WESTOBY & RAWSTRON, 2% MANCHESTER. 
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FOUNDRY REQUISITES of Every Description 


In Stock for Prompt Delivery. 
PIG IRON, FOUNDRY COKE, GANISTER, LIMESTONE, SAND, ETC. 


nso Manutactrerot WOOD WOOL CORE ROPE 


Which is far superior to Straw Rope, and other similar material on the market. Sizes } In. to 2 in. diameter in stock. 
Prices dud Samples on Application. 


HENRY qi BUSH, COMPLETE FOUNDRY SUPPLIER, DERBY. 


Tel: 143 & 387. Tele: Bushes, Derby. 


CRANES. 


HAND POWER 


SPECIALLY DESIGNED 


FOR LIGHT 
or FOR OR 
ELECTRIC. FOU ND RY WOR K. HEAVY LOADS. 


WEST GORTON-W. 
MANCHESTER. 


VAUGHAN & SON, 


CRANE BUILDERS. 


ON ADMIRALTY, WAR OFFICE, and INDIA OFFICE LISTS. 


“CARLTON” PATENT 


BLACKING 


may not be the cheapest but it is the BEST and ONLY reliable “ALL ROUND” , 
Blacking on the market. It is extensively used in Great Britain and Colonies for Flat and HEAVY 
Round Stove and Range Work, Baths, Furnace Pots, Jobbing Work up to 40 tons, Light ENGINEERING 
and Heavy Engineering Castings, Ingot Moulds, &c., &c. 


CASTINCS 
Send for Free Trial Sample and Price, 


THOMAS WILKINSON & 60., LTD., 


| 
- > 
= 
| 
| 
i 
CARLTON 
BLACKINCG 
FOR 
STOVE WORK 
BATHS, etc. 
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Established 1867. —— 


Registered «Stas Improved FOUNDRY REQUISITE 


MAKER, 
C 4 N DANTZIC ST., MANCHESTER. 


TeLepHone No. 5814, Crry. 


built in wall. 


a STEEL WIRE BRUSHES. 


EMLYN WORKS, 


NEWPORT, MON. ~ 
= (And Gloucester). Chaplets and Studs a Speciality. 
EsTABLIsHEeD 42 YEARs. 


WooD WOOL CORE ROPES, 


WE ARE 


ACTUAL MANUFACTURERS (NOT FACTORS), 


Of all Sizes 3 to 23. 


BUY DIRECT. DON’T BE MISLED. 
Buying per 1000 yards, you cannot measureit. . . . Buy by guaranteed weight. 
FROM STONEHOUSE WORKS, CO., KING EDWARD’S ROAD, BIRMINGHAM. 


No. 3069, “CENTRAL 3-LINES.” Wor«s: “ PERRY TELEGRAMS: “‘TAILBOARD, BIRMINGHAM.” 
TELEPHONE : 237 Ea 


WE PUBLISH THE MOST COMPLETE CATALOGUE OF 


MODERN FOUNDRY EQUIPMENT. 


For 27 years our name has been a guarantee of quality. 
WRITE FOR NEW LISTS SINCE PUBLISHED, 


Rockwell Lift-out and Tilting Crucible Furnaces. 
% Simplex Melting Furnaces (Oil Fired). 

Sand Mixing Machines. Coke Breakers. 

Small Cupolas. 

Ash Crushing and Washing Machines. 


Bristol Indicating. Switchboard, Portable and Re. 
cording Electric Pyrometers for Blast Furnaces, 
Steel Works, Molten Metal, Hardening, Anneal- 
ing, Testing, etc. 


PHILLIPS, 
cannon street,” E.C. 


Contractors to the War Office, Admiralty, India Office, Crown Agents for the Colonies, British and Foreign Railway Companies. 


— 
1 
4 
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“HERMAN” 


PNEUMATIC JARRING 
MOULDING MACHINE, 


BRITISH MANUFACTURE. 


This Machine will make perfect deep 
or shallow moulds in a few seconds. 


» NO RAMMING OR PRESSING. . 


IN USE ALL OVER THE WORLD. 
WRITE FOR PARTICULARS. 


PNEUMATIC ENGINEERING APPLIANCES Co., Ltd. 


Palace Chambers, 
West minster, 
LONDON, S.W. 


SELSON ENG. CO., LTD., 


.. SOLE AGENTS FOR THE... 


PATENT FOUNDRY SEPARATOR 


For Recovering Metal 
from Foundry Slag, . . 


These Ladies are manuface 
tured by a patented process, 
each from a single steel plate 
without weld or rivet. They are 
extremely light, being at the 
same time the strongest and 
most durable in the market. 
Ladies to contain 56 Ib, of metal 

only weigh about 7 Ib. each. 
= They are wade of all capacities & 
from 30 Ib. to 60 cwt., with or 
without lips; also mounted or 
unmounted, They are also suit- 
able for chemical or metallur- 
processes. List of sections 
prices on te 


CHAS. MoNEIL. 


Works Automatically . . 
without water or dust. 


The ron contains from 30 to 40 per cent. of metal, 
half to three-quarters of which is récovered by this 
machine, and by this saving quickly repays the first 
cost. 


The recovered metal can be melted again without 
further treatment. is 


Small amount of power required. 
Oceupies little space. 


Can also be used for other fire 
bricks, foundry sand, coal and coke, Xe. 


85, QUEEN VICTORIA ST., LONDON, E.C. 


| ‘ 
4 
| 
_ 
“paTENT 
Gan also be made in Aluminium. 
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MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 


The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER SONS, 
sUN IRON woRKS, Q| DHAM., 


IMPROVED GORE MAGHINES. 


Capacitias, 3 8 in. to G in. 
ROTARY TYPE :— 


Two feét of perfect core 
in 10 seconds. 

Improved worms. 
Cheap mixtures. 
Excellent results. 


PISTON 
mded for large sizes. 

sand. 
Dead length. 


Round, square, oval, ob- 
long and other sections 
on either machine. 


Further particulars and 
sample cores on applica- 
tion. 


Adopted by British Admiralty, Railway Companies and others throughout the country 
and abroad. 


HORACE P. MARSHALL & CO., LEEDS. 
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THE FOUNDRY TRADE JOURNAL. 


FOUNDRY 
PLANT. 


é 

‘Rapid’ Cupolas 

WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots Blowers 
FOR ENGINE, BELT, OR 
ELECTRIC DRIVING, 


STEAM HAMMERS, 
FORGE PLANT, 


ROOT s BLOWERS, 
Rapip” CuPOLAs, 


FOUNDRY PLANT, 
CENTRIFUGALPUMPS, 

AND FANS. ROS 
HIGH SPEED ENGINES 


FORCED LUBRICATION 
A SPECIALITY. Ltd., 


THE BRADFORD’ PATENT 


Panna Agana B R A D F O R D. 


LADLES, HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. 


London Office— 
96 & 98, Leadenhall Street, E.C, 
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THE FOUNDRY TRADE SOURNAL. 


BLackFrRiars, MANCH ESTER... = 


